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Wendlandia  Notoneana  . 
Whale  flesh  eaten  in  Japan 
Wheat  straw  plait 
Wheat  trade  of  Marseilles 
White  dammar  tree 
Wild  lime  of  Ceylon  .  .  406 
Wild  rice  of  North  America  .  826 
Willi-kaha  ....  411 
Willow  squares  .  •  •  462 
Wine  of  Cyprus  .  •  .161 
Wood  engraying,  experiments 

on  new  woods  suite  fd  for  .  51 
Woods  of  Philippines  .  .  427 
Wood,  properties  of .  ,  1 
Woods,  specific  weight  of  .  865 
Woods,  weight  of  cUfferent,  per 

cubic  foot  ....  8 
Wool  imports  at  Maiseilles  .  172 
Wrightia  coccinea  .  .  .  485 
Wrightia,  species  o^  tested  for 

wood  engraWng  ...  52 
Wnragaha  .    .      .      .  .492 

Xanthocymus  oralifolins  .  406 
Xanthyoxylon  rhitsa  .  .  408 
Xanthyoxylon  triphyUum.      •  408 


Yerba  de  mate 
Yettie-marum . 

Zizania  aquatica 
Zizyphus  jiguba 
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•  485 
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Ncynes  on  the  pROPERitEs  of  wood, 

BT  JOSEPH  AUSTEN. 

Trees  ctit  in  BUmmer  give  lighter  wood  than  when  felled  during  win- 
ter time.  The  cause  for  this  may  prohably  be  ascribed  to  the  fact  that 
in  winter  a  large  amount  of  nourishment  is  stored  in  the  trunk,  which 
during  the  spring  and  summer  is  spent  for  the  formation  of  bloom  and 
leaves. 

We  call  hardness  in  wood  the  resistance  which  it  opposes  when 
another  body  enters  it.  If  wood  were  an  equAl  %ody  like  minerals,  we 
should  be  able  to  determine  its  resistinig  power  or  hardniiess  ;  but  it  being 
differently  built,  and,  whilst  trying  its  .hanlness,.other  properties  inter*- 
feiing,  we  cannot  arrive  at  a  decisive  result    ^  * 

Sometimes  a  wood  has  very  hard  fiblrea  but  very  little  body  ;  that  is^ 
it  is  lighter  built  than  another  wood  with  soft  fibres  and  a  full  body ;  it 
is  thierefore  nnadvisable  to  judge  the  iardness  of  a  wood  according  to 
its\fibres.  Experiments  to  ascertain  its  hardness  should  be  made  across 
the  stem  and  not  upon  a  longitudinal  section ;  and  although  there  is  no 
instrument  which  leads  ns  at  once  to  a  definite  result,  we  can  generjQly 
arrive  with  a  saw  at  a  fair  conclusion.  Many  persons  constantly  em- 
ployed on  wood  are  of  the  opinion  that  it  becomes  harder  if  it  is  worked 
or  barked  whilst  green. 

Wood,  as  a  porous  body,  contains  in  its  natural  stete— -whether  dead 
or  alive — a  certain  amount  of  moisture  ;  by  the  loss  of  that  moisture  or 
increase  of  the  same,  the  bulk  oi  the  wood  either  contracts  or  expands. 

If  we  have  a  piece  of  wood  where  this  action  takes  place  only  upon 
one  side,  it  is  obvious  that  the  piece  will  alter  its  form  or  shape. 

The  consequence  of  the  loss  of  moisture  is  also  the  warping  and 
splitting  of  the  wood.  The  inner  structure  of  a  stem  is  irregular ;  for 
instence,  we  find  the  inner  moisture  of  a  yearly  ring  to  be  more  than  on  its 
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outer  Bide ;  this  causes  the  splits  on  the  exterior,  after  the  wood  is  dry, 
and  it  also  accounts  for  the  impossibility  of  forming  out  of  green  wood  a  re- 
gular body  which  shall  not  lose  its  weight  or  shape.  The  time  during 
which  the  evaporation  of  the  moisture  takes  place  depends  upon  the 
state  of  the  atmosphere.  Several  authors  are  of  opinion  that  the  con- 
traction is  regulated  by  the  specific  weight.  This,  as  a  rule,  cannot  be 
adopted  ;  for  instance,  lilac  and  oak,  being  both  heavy  and  hard,  con- 
tract quickly,  whilst  the  double  American  maple,  which  is  equally  hard, 
contracts  slowly.  It  is  evident,  however,  that  the  fuller  of  sap  a  tree  is, 
the  greater  will  be  the  contraction.  This  will  account  for  the  fact,  that 
we  find  on  cut  timber  the  cracks  extend  from  the  exterior  towards  the 
centre,  because  the  sap-wood  will  contract  more  than  the  heart-wood. 

Planks  turn  with  their  sides  upwards  ;  that  is,  the  edges  rise  from 
the  level  of  the  centre  line.  This  explains  why  we  turn  the  inside  of  a 
plank  towards  the  joists  whilst  we  lay  a  floor,  which  prevents  the  twist- 
ing. The  contraction  and  action  of  the  wood  cannot  be  checked 
altogether.  Among  the  means  to  prevent  it  stands  foremost  the  one  of 
putting  the  tree  into  water  ;  but  when  taken  out  it  must  not  be  stored 
in  a  place  where  it  dries  too  soon,  as  it  would  burst  if  done  ;  nor  must 
it  be  left  too  long  in  the  water,  as  this  will  injure  the  quality  of  the 
wood. 

All  the  wood  which  is  used  is  never  quite  dry  ;  besides  this,  it  ' 
works  a  little  in  itself  under  the  changes  of  the  atmosphere  ;  and  there- 
fore attention  must  be  paid  to  the  selection  of  timber  for  the  same  i 
purpose,  for  the  heart-wood  is  less  subject  to  such  action  than  sap  or 
splint-wood.  This  is  an  important  point  with  the  furniture  makers. 
The  expansion  or  contraction  is  less  apparent  in  the  length  of  the  fibre 
than  in  the  cross  section  of  the  wood. 

The  elasticity  of  the  wood  is  called  its  property  of  return  to  its 
original  form  and  shape  after  these  have  been  altered  by  another  cause. 
With  this  quality  is  connected  the  valuable  fitness  of  some  woods  to 
transmit  sounds,  for  which  reason  they  are  much  used  ^by  musical  in- 
strument makers.  The  elasticity  has  its  limit ;  and  the  more  a  piece  of  ^ 
wood  can  be  bent  without  breaking,  the  greater  its  elasticity. 

The  resistance  of  wood  depends  upon  the  three  following  conditions  ;  \ 
— 1st  Two  pieces  of  equal  length  and  height  offer  different  resistance 
with  reference  to  their  breadth.  2nd.  Two  pieces  of  equal  length  and 
breadth  offer  different  resistance  with  regard  to  their  height.  3rd.  Two 
pieces  of  wood  of  equal  height  and  breadth  offer  different  resistance  with 
regard  to  their  length. 

Again,  experience  has  proved  that  a  piece  of  wood  resting  freely  with 
its  two  ends  will  carry  from  one-third  to  one-half  less  weight  than  if  the 
ends  are  fixed  or  built  in  a  wall  Old  wood  has  less  elasticity  than 
young,  and  heart- wood  is  less  elastic  than  sap-wood.  The  same  differ- 
ence is  found  with  wood  from  the  lower  stem  compared  with  that  from 
the  upper  crown.    Tlio  elasticity  diminishes  with  the  progress  of  the 
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Specific  dry  weight.  Square-cut  timbers  laid  horizontally  with  their 
yearly  rings  have  not  by  far  such  bearing  power  as  when  laid  perpen- 
dicularly. 

Green  wood  has  considerable  elasticity.  Young  stems,  although  they 
suffer  sometimes  by  the  wind,  will  regain  their  original  position  in  a 
short  time.  Here  it  is  necessary  to  mention  that  where  young  stems  ox 
branches  have  been  bent  through  snow  for  a  longer  period,  they  will 
not  return  to  their  former  form. 

I  submit  the  following  as  the  result  of  some  experiments  rela- 
tive to  the  bearing  capacity  of  various  woods.  The  pieces  were  all  3 
feet  long,  and  2  inches  by  1  inch,  and  air-dry.  The  constants  arrived  at 
were  the  following : — 

Weight, 


Constant 

Wet. 

per  C.  Ft. 

Yelloiv  Pine 

358-5 

25-687  lb. 

Baltic  Pine 

444- 

29-062  „ 

Red  Pine  . 

467- 

33-437  „ 

Ash  . 

517-75 

63-875 

41-812  „ 

English  Elm  . 

595-25  . 

37-312  „ 

Pitch  Pine 

629- 

45-750  „ 

American  Elm  . 

631-5 

45-312  „ 

American  Oak 

653-5 

44-875  „ 

African  Teak  , 

673-5 

60-562  „ 

Mora 

691- 

71-250  „ 

Sabicu 

854  25  . 

59-687  „ 

African  Oak 

869-5 

Greenheart 

1,079-5 

69-750  „ 

English  Oak  . 

53-312  „ 

Indian  Teak  . 

38-125  „ 

Ironwood 

73-600  „ 

English  Larch 

32-562  „ 

Formula  to  find  the  breaking-weight  of  a  piece  of  timber : — c 
constant,  5  breadth  in  inches,  d  depth  in  inches,  I  length  in  feet,  w  break- 
ing-weight in  pounds. 

c  h 

 =M?. 

I 

The  adaptability  of  greenheart  for  hydraidic  construction,  dock- 
gates,  &c.,  cannot  be  over-estimated.  I  may  refer  to  an  instance  where  a 
clough  was  taken  out  of  a  sewer  after  sixteen  years  :  it  had  been  made 
half  of  oak  and  the  other  half  of  green-heart ;  the  oak  was  completely 
worm-eaten,  whilst  the  green-heart  was  in  its  original  condition.  This 
certainly  contrasts  with  the  fact  mentioned  by  Mr.  Burnell  in  his  paper, 
that  he  has  a  piece  of  green-heart  riddled  by  the  teredo  ;  and  it  would 
be  interesting  to  ascertain  under  what  circumstances  the  teredo 
will  attack  or  not  attack  this  kind  of  wood.   My  experience  proves  that 
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green-heart  is  exempt  from  the  erosion  by  the  teredo  ;  bat  there  is  a 
mollosc  in  this  timber  which  we  find  alive  in  it  when  it  arrives  here 
from  the  West  Indies.  The  worm  is  found  in  sizes  from  the  lymexylon 
to  the  teredo  ;  but  is  of  a  different  species,  and  seems  not  to  live  in  this 
wood  when  used  in  such  constructions  as  dock-^tes,  &c,  in  this  country. 

Green  sap-wood  will  not  retain  its  form  and  bend  if  it  is 
suspended  horizontally  by  its  two  ends.  The  same  will  occur  in 
timber  constructions  where  green  wood  has  been  used.  I  may 
mention  that  the  artificial  process  of  drying  wood  should  not  be 
extended  beyond  10  per  cent.,  because  it  will  cause  it  to  become 
brittle  and  totally  useless.  A  close  examination  of  a  beam  sup- 
ported by  its  two  ends  will  tell  that  the  upper  half  of  the  fibres  are 
stowing  while  the  lower  fibres  are  extending.  The  centre  of  gravity  lies 
in  the  middle  of  the  cross  section.  All  woods  do  not  offer  the  same  re- 
sistance, and  we  can  increase  it  by  strengthening  the  centre  of  gravity. 
M.  Duhamel  describes  in  his  work,  "  De  la  Force  des  Bois,"  the  follow- 
ing experiment  in  elucidation  of  this  fact :  he  took  twenty-four  sticks 
cut  from  young  willows  of  equal  strength ;  each  stick  was  3  feet  (Paris) 
long,  and  1^  inch  square.  Six  of  these  broke  in  the  centre,  with  an 
average  weight  of  256'909  kilogrammes  (1  kilogramme  equals  2*205  lb. 
English.)  In  two  other  pieces  he  made  a  cut  across,  i  inch  deep  in  the 
centre,  and  filled  it  up  with  a  piece  of  oak  ;  they  broke  with  an  average 
weight  of  269718  kilogrammes.  Two  more  were  cut  ^  inch  deep,  and 
otherwise  treated  in  the  same  manner ;  they  broke  with  259*312  kilo- 
grammes. Five  were  cut  }  inch,  and  broke  with  265*764  kilo- 
grammes. From  this  it  results  that  the  smaller  piece  of  harder  wood 
fixed  across  the  centre,  considerably  increased  the  strength  of  the  stems 
when  put  in  half  and  even  three-quarters  of  the  thickness.  It  is  also 
the  reason  why  a  beam  composed  of  several  smaller  pieces  will  bear  as 
much  as  if  of  one  entire  piece.  And  again,  as  the  bearing  power  of  the 
timber  varies,  some  advantageous  results  may  be  obtained  by  putting 
stronger  and  weaker  wood  together  in  a  construction. 

A  round  or  square  piece  of  a  stem  will  offer  about  the  same  resist- 
ance from  each  side  ;  but  if  we  compare  a  timber  cut  with  the  yearly 
rings  vertically,  with  another  having  the  rings  horizontally,  we  find  that 
the  former  will  bear  more  than  the  latter. 

The  sap  which  protects  the  wood  does  not  prevent  its  decay.  Tur- 
pentine, which  is  often  in  the  sap,  prolongs  the  preservation  of  the  fibre. 
According  to  Baron  Liebig,  the  decay  of  wood  takes  place  in  the  three 
following  modes :  fiorst,  oxygen  in  the  atmosphere  combines  with  the 
hydrogen  of  the  fibre,  and  the  oxygen  unites  with  the  portion  of  carbon 
of  the  fibre,  and  evaporates  as  carbonic  acid.  This  process  is  called 
decomposition.  Secondly,  we  have  to  notice  the  actual  decay  of  wood 
which  takes  place  when  it  is  brought  into  contact  with  rotting  substances  ; 
and  the  third  process  is  called  putrefaction.  This  is  stated  by  Liebig  to 
arise  from  the  inner  decomposition  of  the  wood  itself^  it  loses  its 
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carboDy  forms  carbonic  acid  gas,  and  the  fibre,  under  the  influence  of  the 
latter,  is  changed  into  white  dust. 

As  an  example  of  this,  I  may  instance  the  wooden  ceilings  of  houses 
which  after  some  time  go  into  that  state.  The  chief  cause  is,  that  the 
free  access  of  the  air  to  the  wood  is  prevented,  and  the  little  dampness 
occasioned  by  wadiing  is  sufficient  to  promote  the  dry  rot. 

The  sap  of  wood  contains  some  saccharine  matter,  which  will 
naturally  decompose  in  itself,  and  this  is  noticed  in  timber  stores  from 
the  sour  taste  and  smell  of  such  woods. 

The  actual  time  which  wood^  lasts  depends  in  a  great  measure  on 
the  time  when  it  was  felled,  and  in  how  far  the  soil  in  which  it  grew 
was  suitable  for  its  ^development.  As  a  rule,  wood  cut  in  sunmier 
is  less  durable  than  that  felled  during  the  winter  months. 

It  will  also  be  the  case  with  trees  which  remain  a  longer  period 
before  their  removal  in  the  forest  after  being  cut ;  however,  a  great 
difference  does  not  exist  between  ripe  woods,  whether  they  are  felled  in 
the  summer  or  winter  time,  because  the  formation  of  the  leaves  and  the 
blossoms  affects  only  the  sap-wood  and  the  bark  of  the  tree  ;  therefore, 
if  the  sap-wood  is  cut  off,  and  the  heart-wood  is  properly  treated  and 
seasoned,  the  quality  of  the  summer  wood  would  be  equal  to  that  cut  in 
winter  time.  In  support  of  this,  I  may  mention  that  most  of  the  trees 
in  Southern  Italy  are  felled  in  July  and  August. 

'  llie  pines  in  the  German  forests  are  cut  down  mostly  in  summer, 
and  their  wood  is  generally  very  sound.  The  opinion  that  this  causes 
dry-rot  is,  I  think,  unfoimded,  for  I  believe  whenever  this  takes 
place,  it  is  in  consequence  of  unseasoned  timber  being  used.  Con- 
sidering the  large  quantity  of  timber  imported  into  this  country,  I  must 
mention  that  my  experience  tends  to  show  that  the  North  American 
woods,  with  the  exception  of  red  pine,  are  less  durable  than  those  from 
the  north  of  Europe.  The  latter  are  stronger,  superior,  and  not  so  much 
subject  to  dry-rot  as  the  former. 

In  the  earlier  portion  of  this  paper,  I  had  occasion  to  mention  some 
enemies  of  the  wood  which  attack  it  while  growing ;  it  is  lucky  that 
they  are  neutralized  and  destroyed  to  a  great  extent  by  other  animals  in 
the  forest ;  and  among  those  doing  great  service  in  tliis  respect  let  us 
remember  the  woodpeckers,  finches,  swine,  hedgehogs,  badgers,  frogs, 
and  many  others. 

Dry  or  dead  wood  has  also  some  terrible  foes,  which  at  times  cause 
alarming  ravages ;  and  unfortunately  no  effectual  means  have  as  yet 
been  found  to  check  them  :  the  most  dangerous  of  these  are  the  TermileSy 
the.  Lymexyloriy  the  Sirex  gigas,  the  Teredo,  and  the  Lymnoria  terebrans. 

It  is  sometimes  difficult  to  distinguish  good  from  bud  timber,  and  I 
would  therefore  draw  notice  to  some  illustrations  from  a  work  published 
by  the  French  Government, — Instructions  sur  le  Bois  de  Marine,*'  with 
special  reference  to  the  oaks,  and  to  which  the  following  explanation 
may  serve. 
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Plate  48,  figure  1,  represents  English  oak,  of  the  best  quality.  To 
this  kind  of  oak  belongs  the  Quercus  pedunculatay  and  the  Quercus 
sessiliflora.  The  fresh  cut  of  such  is  a  yellow  straw  colour,  sometimes 
of  a  rose  colour.  The  annual  rings  show  a  fine  glossy  grain  which  allows 
it  to  take  a  fine  polish.  The  homy  layer  of  three  to  five  millimetres  is 
quite  distinct  from  the  cellular  portion,  and  the  pores  are  very  little  to 
be  seen. 

This  kind  of  oak  is  veiy  sensible  to  the  influence  of  the  atmosphere. 
In  damp  weather  it  swells,  and  in  dry  weather  it  contracts  considerably. 
This  makes  it  liable  to  split ;  but  notwithstanding  this  it  is  excellent 
wood,  and  the  best  suited  for  the  ribs  in  a  ship.  The  fibres  hold 
together  with  a  great  longitudinal  and  even  transversal  tenacity  which 
gives  it  a  great  resisting  power. 

Plate  43,  figure  3,  shows  the  cross  section  of  an  inferior  quality.  It 
is  spongy  ;  has  large  pores  of  a  pale  colour,  sometimes  brown  or  reddish; 
its  deficiency  has  been  caused  by  too  wet  a  soil,  by  want  of  nourishment, 
or  of  fresh  air,  or  of  some  other  condition  requisite  for  its  full  develop- 
ment. If  such  wood  be  ruptured  it  will  break  clean  off,  and  a  fibre  may 
be  rubbed  into  dust  between  two  fingers.  A  valuable  property  of  this 
kind  of  oak  is,  that  it  alters  very  little  by  the  changes  in  the  atmos- 
phere, and  it  is  therefore  much  in  use  for  floors,  furniture,  and  car- 
pentry. 

Between  these  two  qualities  of  oak,  range  a  great  number  of  others, 
differing  in  their  condition. 

When  trees  are  found  to  be  decayed  at  the  trunk,  it  must  be  attri- 
b  uted  to  an  interruption  of  the  functions  of  the  root.  It  will  occur  that 
one  or  several  of  the  roots  die,  by  which  putrefaction  is  imparted  to 
the  lower  part  of  the  stem,  if  this  rot  be  white  or  black  it  is  not  very 
dangerous  ;  it  does  not  generally  reach  more  than  one  foot  above  the 
roots  ;  but  when  the  rot  is  of  a  red  colour,  the  wood  should  not  be  used  in 
construction  or  it  will  soon  lead  to  decay. 

Trees  arrive  at  an  age  when  their  wood  becomes  ripe,  and  then  is  the 
proper  time  to  fell  them.  This  maybe  seen  when  the  top  of  the  tree  brings 
forth  no  leaves  in  spring.  Such  trees  are  superannuated ;  that  is  to  say 
they  grow  no  longer  ;  and  then  they  become  subject  to  a  serious  evil 
called  the  dial  This  is  explained  by  the  following  process : — ^We  know 
that  with  a  vigorous  tree  in  full  growth  the  heart-wood  contains  the 
smallest  portion  of  water,  and  that  its  density  decreases  from  the  centre 
towards  the  circumference  ;  when  it  is  felled  and  dried,  it  will  split  from 
the  outer  side  towards  the  centre.  This  is  not  the  case  with  a  super- 
annuated tree,  in  which  the  oldest  wood  begins  to  perish  first ;  and  con- 
sequently the  greatest  density  lies  between  the  heart-wood  and  the  bark. 
Now,  in  such  a  tree  the  central  woodtjontracts  while  drying,  which  causes 
the  splits.  Sometimes  splits  are  found  in  trees  which  bear  a  glossy 
blackish  aspect,  and  they  must  be  distinguished  from  those  just  men- 
tioned.  They  extend  from  the  circumference  towards  the  heart,  and 
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were  created  whilst  the  tree  was  growing.  It  is  asserted  that  they  are 
effected  by  frost.  They  look  at  first  straight  or  capillary  and  enlarge  with 
each  heavy  cold.  They  show  themselves  mostly  Icngitudinally,  on  a  swell- 
ing of  the  stem,  and  make  the  tree  useless. 

The  splits  in  the  heart  of  a  tree  must  not  be  confounded  with  holes 
caused  in  felling.  There  is  no  danger  with  the  latter  beyond  that  they 
diminish  the  length  of  the  timber. 

Often  in  the  trunk  of  a  stem  a  particular  irregularity  is  found  in 
the  non-juxtaposition  of  two  successive  annual  rings. 

This  fault  is  caused  by  the  strong*  winds,  which  affect  it  in  the  point 
where  the  flexion  of  the  stem  has  its  maximum. 

It  will  also  arise  when  the  tree  has  not  sufficient  nourishment,  by 
which  two  layers  are  prevented  from  growing  well  together.  It  shows  itself 
in  incomplete  dark  rings.  If  these  are  only  in  the  sap-wood,  they  may 
be  looked  upon  as  unimportant ;  but  when  they  are,  on  the  contrary,  in 
the  heart-wood,  and  accompanied  with  the  dial,  the^  betray  a  serious 
defect  in  the  tree. 

In  some  cross  sections  of  an  oak  we  often  notice  circular  bands  of 
a  difiexent  colour  from  the  remainder  of  the  section,  sometimes  white, 
yellow,  red,  or  brown.  The  texture  of  these  bands  appears  loose,  even 
spongy,  and  betrays  signs  of  decomposition.  It  is  found  in  the  best 
qualities  of  wood,  and  it  cannot  be  cured.  The  reason  for  this  decay  is 
not  definitely  known.  Some  persons  suppose  it  to  arise  when  the  sap 
wood  is  prevented  by  severe  cold  from  developing  itself  into  good  wood. 
When  this  evU  is  in  the  heart,  it  looks  like  a  whitish  circle,  and  is 
called  the  moon.  Wood  from  such  trees  ought  not  to  be  used,  because 
it  will  soon  decay.  When  the  faulty  bands  are  straight,  and  the  shades 
of  colour  are  less  observed,  the  vice  is  not  so  dangerous. 

Druxy  knots  are  caused  by  woodpeckers,  by  lopping,  and  by  dead  and 
broken  branches,  which  make  holes  in  the  tree  :  into  these  the  water 
runs,  decomposes,  and  directs  the  evil  towards  the  inner  stem.  If  we 
find  on  a  tree  a  swelling  or  depression,  we  may  conclude  that  the  con- 
dition of  the  tree  is  bad.  Such  trees  are  often  found  with  the  sap 
running  out  of  their  armpits.  Among  the  various  rots  engendered  by 
the  knots,  we  have  the  following  : — 

Wet  rot  is  composed  of  porous  fibre  running  from  the  knot  into  the 
trunk  of  a  tree.  This  rot  is  of  brown  colour  and  has  an  offensive  smell. 
This  evil  is  often  foimd  with  white  spots,  the  latter  of  watery  subs- 
tance. When  it  has  yellow  flames  it  is  very  dangerous.  Black  coloured 
knots  are  easily  cured,  and  unimportant. 

We  find  wounds  on  trees  which  have  been  effected  by  the  fall  of  a 
neighbouring  tree  ;  from  the  friction  of  a  cartwheel  by  which  the  bark 
was  torn.  K  this  wound  does  not  reach  beyond  the  bark,  it  has  no  bad 
effect  upon  the  wood  ;  but  should  it  have  damaged  the  ligneous  portion 
of  the  stem,  the  wood  soon  assumes  a  green-like  colour,  and  begins  to 
decompose. 
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It  occurs  that  a  new  bark  grows  over  such  wound,  and  in  such 
instances  the  evil  is  not  detected  until  the  stem  is  cut  into  timber. 
Similar  defects  are  also  caused  by  lightning. 

As  a  very  elaborate  work  upon  the  various^  kinds  of  oak,  I  may 
mention  Kotschy's  Eichen  Europa's,  "  Durability  and  Preservation  of 
Wood." 

•  Well  seasoned  timber  will  last  for  an  indefinite  period  if  kept  in  dry 
air  or  under  water  ;  but  when  alternately  exposed  to  atmosphere,  water, 
and  light,  it  begins  to  decompose.  The  ordinary  causes  by  which  this  is 
effected  are  chiefly  the  fermentation  of  the  azotic  substances  contained  in 
the  cellular  tissue.  This  is  developed  under  the  influence  of  the  oxygen 
in  the  atmosphere,  and  by  the  moisture  contained  in  the  wood.  We  have 
therefore  the  problem  to  find  means  to  prevent  this  fermentation,  either 
by  obviating  all  such  circumstances  as  air  and  water,  or  to  extract  from 
the  wood  its  vegeto-albumen,  or  to  act  upon  the  latter  in  a  manner  that 
it  will  resist  fermentation,  and  the  attacks  of  insects.  No  process  has 
yet  been  invented  which  answers  all  these  conditions,  and  with  all  its 
trials  we  must  have  the  assistance  of  chemistry  and  entomology. 

I  refer  to  our  museums  as  the  place  where,  among  other  rude-made 
articles,  will  be  found  here  and  there  a  remnant  of  wood  which  bears  the 
age  of  decenniums,  and  other  specimens  of  petrified  wood  which  must 
have  been  in  existence  in  its  natural  state  centuries  ago. 

That  wood  in  sandy  soil  will  last  for  centuries  may  be  seen  in  the 
specimens  which  were  dug  up  whilst  making  the  new  docks  at  Birken- 
head, from  depths  varying  from  8  to  32  feet  below  the  surface,  and  they 
are  reckoned  to  have  been  there  for  centuries. 

Among  the  many  inventions  to  preserve  wood,  those  of  England  have 
proved  the  most  successful.  Already  in  1737  a  patent  was  granted  to 
Mr.  Emerson,  for  preparing  timber  with  hot  oil,  and  soon  after  the 
method  of  Oxford  and  Kyan  came  into  use. 

In  1837  a  patent  was  taken  out  by  Margary,  to  impregnate  wood  with 
sulphate  of  copper ;  and  since  1838,  Sir  William  Burnett's  process, 
chloride  of  zinc,  has  been  in  use. 

Mr.  Payne  obtained  a  patent  in  1841  fbr  preparing  wood  with  two 
solutions,  such  as  carbonate  of  soda  and  sulphate  of  iron.  Some  very 
good  results  are  obtained  with  this  system,  but  it  must  be  done  with  the 
greatest  care. 

Still  better  is  the  invention  patented  by  Mr.  J.  Bethell,  which  con- 
sists in  the  injection  of  oil  of  tar  after  the  air  has  been  extracted.  This 
process  is  effective  to  a  great  extent,  and  for  a  fuU  description  I 
refer  to  Mr.  Bumeirs  paper,  read  before  the  Society  of  Arts  in  London, 
1860.   (See  Vol.  8  of  "  Transactions,"  p.  554.^ 

The  disadvantage  of  the  creosoting  system  is  the  offensive  smell 
and  the  increased  danger  by  fire  ;  but  it  is  recommendable  for  railways 
and  hydraulic  works. 

In  France,  the  price  of  creosote  is  too  high  to  admit  its  general  use ; 
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and  Bolutions  of  metallic  salts  are  employed  instead.  Among  these  M. 
Boucherie's  method  has  obtained  the  best  results.  He  acts  with  a  pressure 
of  6  or  7  feet  of  water  upon  wood  not  later  than  two  or  three  months 
after  it  is  felled,  and  injects  a  solution  of  sulphate  of  copper  by  a  trans- 
versal section,  while  the  sap  runs  out  in  the  opposite  direction.  Railway 
sleepers  prepared  in  this  manner  were  laid  down  in  1846 ;  and  in  1853- 
they  were  found  in  so  good  a  condition  that  ever  since,  M.  Boucherie's 
system  has  been  much  employed  in  France.  Another  economical  process 
of  Mr.  Fontenay  is  worth  mentioning.  He  acts  upon  wood  with  what  he 
calls  metallic  soap,  which  he  obtains  from  the  residue  in  the  greasing 
boxes  of  caniages ;  also  from  the  acid  remains  of  oil,  suet,  iron  and 
brass  dust,  which  are  all  melted  together. 

A  piece  of  wood  was  put  in  such  a  hot  fluid  for  forty  eight  hours 
after  the  water  had  previously  been  partly  extracted  under  the  ordinary 
pressure  of  the  atmosphere.  When  taken  out,  the  metallic  solution 
which  it  had  taken  up  stood  at  3  per  cent,  to  its  first  weight.  This  piece 
of  wood  was  used  as  a  railway  sleeper  on  the  Orleans  flailroad,  and  after 
eight  months  it  was  in  perfect  condition,  whilst  other  wood  not  treated 
in  a  similar  manner  was  in  a  state  of  decomposition. 

Another  process  is  reconmiended  by  Mr.  Dondeine,  and  much 
applied  in  France  and  Germany.  It  is  a  paint  consisting  of  the  fol- 
lowing :— 

Linseed  oil  .      .      .      .15  kilogrammes. 

Rosin  16  „ 

Tar  6 

Zinc  or  white  lead  .  ,12  „ 
Vermillion,  red  or  yellow  .10  „ 
Colour  (clay  colours  must  be 

avoided  as  they  thicken  too 

much)  ....  4  „ 
Cement  ....  6  „ 
Oxide  of  iron  ...  8  „ 
Gutta  percha,  glue,  or  gum  .  2  „ 
Hydrate  of  chalk  .  .  6  „ 
Lard  .....  15  „ 
Litharge  ....  2  „ 
(One  kilogramme  «  2,205lb.  English.) 

All  these  are  well  mixed,  and  reduced  by  boiling  to  one-tenth.  When 
applied  warm,  it  can  be  applied  with  a  brush ;  but  not  too  hot.  It  may 
also  be  used  cold  ;  in  which  case  the  paste  must  be  mixed  with  a  little 
varnish  or  turpentine  oiL  The  results  obtained  with  this  process  are 
reported  as  yet  very  satisfactory.  It  prevents  decay,  and  admits  no 
humidity. 

Mr.  Dondeine  further  reports  that  it  prevents  oxydation  of  iron ;  and 
wherever  walls  have  had  a  coat  of  this  mixture  it  has  kept  away  all  wet, 
VOL.  rv.  o 
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and  tinpleagant  insects,  ants,  bngs,  &c.  Roofs  of  pasteboard  or  of  wood 
which  have  been  painted  with  the  mixture  keep  dry,  and  withstand  the 
eflPects  of  rain  and  snow. 

Wood  impregnated  with  sulphate  of  copper  will  not  last  longer  in 
»ea-water  than  other  wood.  It  is  quite  as  much  attacked  by  the  sea 
worm  as  when  in  its  natural  state.  On  the  other  hand  it  has  been 
proved  that  wood  impregnated  with  sulphate  of  copper  will  have  longer 
durability  in  the  soil  than  when  either  tarred  or  charred. 

The  following  statement  of  M.  Brouzet  to  the  French  Academy  may 
also  be  of  interest.  He  has  a  seat  in  the  Cavennes  Mountain,  where  be 
cultivates  silk-worms.  The  shelves  upon  which  they  breed  are  of  pine. 
During  the  period  from  1853  to  1858  all  his  crops  perished  through 
illness.  In  I860  he  was  induced  to  make  new  shelves  of  pine  impreg- 
nated with  sulphate  of  copper,  and  ever  since  the  silk-worms  have  been 
in  the  finest  and  healthiest  condition.* 

At  Saint  Sebastian,  in  Spain,  the  piles  of  a  wooden  bridge  standing 
in  the  sea  have  been  gaarded  against  the  attacks  of  sea-worms  in  the 
following  manner.  Each  pile  is  surrounded  by  a  wooden  box,  and  the 
space  between  filled  up  with  cement.  After  six  years  it  was  proved  that 
the  piles  were  in  perfect  condition,  whilst  the  outer  boxes  were  com- 
pletely riddled  by  the  worms. 


SODA  ASH.f 

BY  MURRAY  THOMSON,  M.D.,  F.R.S.E. 

Soda  Ash,  or,  as  it  is  sometimes  called  in  commerce,  "  Alkali,''  is  a 
preparation  of  soda  largely  used  by  the  paper  maker,  and  his  use  of  it 
has  greatly  increased  since  the  scarcity  of  rags  has  compelled  the  intro- 
duction of  new  sources  of  fibre.  The  process  by  which  an  almost  un- 
limited supply  of  soda  ash  can  be  produced  we  owe  to  the  ingenuity  of  a 
Frenchman,  M.  Leblanc,  who  published  his  process  about  the  end  of  last 
century.  It  was  first  practically  applied  at  St  Denis  in  1804  It  was 
proved  then  to  be  an  eminently  successful  process,  and  though  it  early 
commanded  the  esteem  of  our  English  manufacturers,  yet  it  was  not  tiU 
the  repeal  of  the  salt  duty  that  it  was  adopted  in  this  country,  and  one 
of  the  first  manufacturers  to  employ  it  was  Muspratt  of  Liverpool. 

Previous  to  the  introduction  of  Leblanc*s  process,  our  only  source 
of  alkali  was  from  the  ash  of  seaweed,  known  under  the  name  of 
Barilla,  when  it  came  from  Spain,  and  Kelp,  when  it  was  made  in  the 

♦  See  '  Comptes  Rendus  de  I'Academie  Pranjaise/  vol.  54. 
t  From  '  The  Paper  Trade  Review.* 
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wedtem  islands  of  Scotland  and  in  Ireland.  Barilla  or  kelp,  was  at  the 
best  but  a  limited  source,  and  Leblanc*8  process  was,  therefore,  a  great 
improvement,  when  it  enabled  us  to  obtain  soda  from  such  a  plentiful 
substance  as  common  or  sea  salt. 

We  deem  it  sufficient  to  indicate  in  outline  only  the  different  stages  of 
Leblaiic*s  process,  as  a  full  description  of  them  would  hardly  prove 
interesting  to  our  readers. 

The  first  stage  consists  in  converting  the-  chloride  of  sodium,  or  com- 
mon salt,  into  sulphate  of  soda,  by  heating  it  in  a  reverberating  furnace 
along  with  oil  oi  vitroL  Hydrochloric  acid  is  given  off  during  the 
process.  This  gas  is  not  allowed  to  escape  into  the  atmosphere  as  it 
once  was,  but  is  condensed  in  an  arrangement  known  as  the  Coke 
Tower.  The  sulphate  of  soda,  which  is  left  in  the  furnace^  is  called  saU 
cake. 

The  second  stage  consists  in  roasting  the  salt  cake  of  the  last  operation 
along  with  a  mixture  of  chalk  and  ground  coal  in  a  reverberating  furnace 
until  it  is  completely  fused.  Carbonic  oxide  gas  is  given  off  abun- 
dantly during  the  process.  The  fused  mass  on  being  withdrawn  from 
the  fumace,  is  now  called  ball  soda  or  black  ash. 

The  third  stage  consists  in  dissolving  out  of  this  black  ash  the  valu- 
able soda  salts.  This  is  done  by  a  most  ingenious  application  of  tepid 
water,  by  means  of  which  a  large  amount  of  black  ash  is  thoroughly 
exhausted  of  its  soda  salt  by  a  comparatively  small  amount  of  water. 
What  the  water  does  not  dissolve  is  known  as  soda  waste.  It  consists 
mainly  of  oxysulphide  of  calcium. 

The  soda  liquor  or  lye,  which  is  thus  obtained,  is  then  evaporated  to 
dryness,  and  once  more  calcined  along  with  some  sawdust  or  coal  dust, 
the  effect  of  which  is  to  decompose  any  sulphide  of  sodium,  and  convert 
it  into  carbonate  of  soda.  It  undergoes  another  purification  by  being 
once  more  dissolved,  evaporated,  and  calcined.  The  product  of  this  last 
operation,  on  being  ground  under  mill-stones,  constitutes  the  soda  ash  of 
conmierce.  It  may  be  regarded  as  a  mixture  composed  in  chief  part  of 
jcarbonate  of  soda,  and  in  smaller  quantity  of  caustic  soda  ;  but,  besides 
these,  it  may  contain  such  impurities  as  sulphide  of  sodium,  hyposul- 
phite, and  sulphate  of  soda,  particles  of  sawdust,  &c. 

If  the  relative  quantities  of  carbonate  of  soda  and  caustic  soda  re- 
mained always  the  same,  in  every  sample  of  soda  ash,  there  would  be  no 
use  for  processes  for  valuing  the  article  ;  but,  as  these  frequently  vary, 
there  has  long  been  in  use  a  method  of  estimating  the  exact  value  of  any 
sample  of  soda  ash.  These  methods  are  applicable  to  pearl  ash  as  well, 
and  are  known  under  the  general  name  of  alkalimetry. 

An  alkalimetrical  method  is  based  on  the  well  established  fact,  that 
a  certain  known  quantity  of  an  acid,  such  as  sulphuric  acid,  will  always 
neutralise  or  combine  with  a  fixed  definite  quantity  oi  alkali,  such  as 
soda  or  potass  ;  and  it  is  easy  to  tell,  by  the  use  of  a  little  colouring 
matter,  such  as  litmus,  when  this  neutralising  has  been  effected.  The 
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following  details  of  the  most  aji^proved  method  of  ascertainiiig  the 
amount  of  available  alkali  in  any  sample  of  soda  ash,  will  best  illastrate 
the  subject  of  alkalimetry. 

Some  ordinary  commercial  oil  of  vitriol,  which  has  usually  tlie  specific 
gravity  of  1845,  water  being  1000,  is  diluted  with  eight  times  its  bulk  of 
distilled  water — if  distilled  water  be  difficult  to  procure,  clean 
rain  water  will  answer.  This  diluted  acid  is  now  tested  as 
to  its  strength,  in  the  following  way.  A  graduated  glass 
measure,  is  tilled  to  a  point  between  the  division  23  and  24.  It 
is  understood  of  course,  that  these  numbers  count  from  the  zero 
or  O*'.  the  measure  is  now  filled  to  zero  with  pure  water,  covered  with 
the  hand,  and  inverted  several  times,  so  as  to  cause  thorough  mixture. 
The  diluted  acid  in  every  division  of  the  measure  ought  to  neutralise  or 
saturate  one  grain  of  pure  or  uncombined  soda.  To  determine  if  this 
is  really  the  case,  100  grains  of  carbonate  of  soda,  is  obtained  by  heating 
red  hot  for  some  time  the  common  bicarbonate  of  soda,  the  heating  con- 
verts it  into  carbonate  of  soda,  and  100  grains  of  this  is  now  dissolved 
in  3  or  4  fluid  ounces  of  water  in  a  Florence  flask,  and  when  the  solution 
has  been  eff'ected  it  is  filtered  if  necessary.  The  filtered  solution  ia  now 
coloured  with  some  infusion  of  litmus  and  heated  to  near  boiling.  The 
acid  contents  of  the  measure  are  now  added  little  by  little,  each  addition 
is  followed  by  brisk  effervescence  and  a  partial  reddening:  of  the  litmus 
colour,  but  on  again  applying  heat,  so  as  to  boil  the  solution,  this  redden- 
ing is  changed  back  again  to  blue,  and  so  with  each  addition  of  the  acid, 
until  58'5  measures  have  been  added,  when  a  reddening  is  produced 
which  boiling  fails  to  restore  to  blue.  This  indicates  that  the  soda  of 
the  100  grains  of  heated  bicarbonate  is  neutralised  or  saturated.  If  the 
58*6  measures  of  acid  has  exactly  neutralised  the  100  grains  of  pure 
carbonate  of  soda,  then  the  remainder  of  the  diluted  oil  of  vitriol  may 
be  put  in  a  stoppered  bottle,  and  kept  as  a  store  of  standard  acid,  to  b€f 
used  for  testing  in  the  above  way  any  sample  of  soda  ash.  If,  however,' 
the  diluted  acid  should  be  so  strong  that  50  measures  of  it  effected  satu- 
ration of  the  above  amount  of  carbonate  of  soda,  then  it  is  clear  that 
these  50  measures  should  have  occupied  the  bulk  of  58*5.  A  change  in 
accordance  with  that  can  easily  be  effected  by  adding  to  every  50  measures 
of  the  acid  in  the  measure,  8*5  of  pure  water,  or  to  every  100  of  the 
acid  17  measures  of  water.  If,  on  the  other  hand,  more  than  58*6 
measures  of  diluted  acid  be  required,  this  indicates  that  the  standard 
acid  is  too  weak  to  bring  up  its  strength,  there  is  no  more  convenient 
method  than  to  add  of  vitriol  drop  by  drop,  to  the  quantity  of  acid  first 
diluted,  and  subsequently  tiying  it  with  fresh  carbonate  of  soda. 

Wiih  ordinary  discrimination,  one  or  two  such  trials  is  usually  suffi- 
cient to  restore  the  acid  to  its  proper  strength.  When  this  has  been 
done,  the  whole  of  the  diluted  acid  should  now  be  put  aside  as  before, 
with  a  label  attached,  to  the  effect  that  the  alkalimeter,  or  graduated 
measure,  when  filled  to  23*5  with  this  acid,  and  then  to  0®  with  water. 
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every  tlivlsion  of  the  alkalimeter  is  equal  to  one  grain  of  caustic  or  pure 
soda.  Enough  of  this  standard  acid  should  now  be  made  to  serve  for  a 
great  number  of  valuations. 

The  actual  process  of  valuing  any  sample  of  soda  ash  is  now  pro- 
ceeded with  in  the  same  way  as  the  100  grains  of  carbonate  of  soda  was 
treated  in  the  foregoing  description.  The  only  diflference  being,  that  the 
infv^rence  to  be  drawn  in  this  case  is  not  the  strength  of  the  acid  from  the 
saturation  of  the  pure  carbonate  of  soda,  but  the  converse  ;  the  strength 
of  the  sample  of  soda  ash,  or  real  amount  of  soda  it  contains,  is  to  be 
inferred  from  the  amount  of  acid  used  to  neutralise  it^  each  measure 
being  equal  to  one  grain  of  pure  soda. 


ON  THE  PAPER  MANUFACTURE. 

BT  BENJAMIN  LAMBERT. 
II. 

Among  the  almost  infinite  variety  of  objects  which  arrest  the  atten- 
tion of  the  diligent  Technologist,  paper  must  always  hold  a  foremost 
place,  not  only  as  being  a  beautiful  product  of  practical  science,  with 
uses  so  various  as  almost  to  defy  enumeration,  but  mainly  on  account  of 
the  numerous  members  of  the  vegetable  kingdom,  which  are  fitted  to 
enter  into  its  constituent  parts.  The  paper  manufacture  of  this  country, 
both  by  the  amount  of  its  invested  capital  and  relative  producing  power, 
is  entitled  to  rank  as  a  national  industry  ;  and  although  its  proportions 
may  be  dwarfed  when  brought  into  comparison  with  the  gigantic  wealth- 
producing  interests,  cotton  and  coal,  must  still  claim  a  conspicuous  place 
in  the  long  list  of  British  manufactures.  Such  being  the  case,  its  welfare 
becomes  matter  of  public  concern,  and  its  scientific  necessities  the 
subject  of  careful  and  special  consideration. 

The  welfare  of  the  great  bulk  of  the  paper  manufacture  is  based  on 
a  plentiful  supply  of  cotton  and  linen  rags,  and  the  complaint  of  the 
trade  is  that  the  available  supply  is  not  equal  to  the  demand.  It  is 
stated  with  truth  that  the  production  of  rags  cannot  be  increased  by  any 
effort  of  private  enterprise,  but  the  further  allegation  that  rags  are 
essential  to  the  production  of  the  finer  sorts  of  paper,  must  be  taken 
cum  grano  salts  by  all  parties  who  have  seriously  investigated  the 
question.  For  centuries  rags  have  been  considered  a  waste  product, 
destitute  of  value,  other  than  for  the  manufacture  of  paper.  We  have 
always  bought  largely  in  the  different  continental  markets ;  whilst  our 
own  has  been  subject  to  periodical  visitation  from  our  cousins  in  the 
United  States  of  America.  Under  the  old  fiscal  regulations,  the 
established  system  of  trade  worked  smoothly  enough,  and  paper-makers 
in  this  country  did  not  care  to  look  seriously  beyond  existing  circum- 
stances for  any  prospective  disturbing  cause.  Rags  were  abundant, 
the  paper-maker  could  literally  I'evel  in  the  variety  uf  material  which 
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his  capital  cotild  at  any  time  command.  Foreign  competition  in  tbe 
markets  of  the  world,  in  finished  paper,  was  a  state  of  things  to  which 
thej  were  well  accustomed,  and  knew  how  to  be  victorious  when  they 
chose ;  but  foreign  competition  at  home,  within  the  very  shadows  of  our 
British  mills,  was  a  possibility  never  seriously  contemplated.  So,  when 
the  inevitable  abolition  of  all  fiscal  imports  on  paper  came,  and  with  it, 
an  army  of  Teutons,  invading  the  counting-houses  of  their  customers, 
offering  good-looking  papers,  in  startling  quantities,  at  prices  fabulously 
low,  and  on  terms  temptingly  inviting,  our  makers  incontinently  lose 
heart  of  grace,  instead  of  girding  their  loins  for  the  coming  struggle, 
with  a  stem  determination  to  vindicate  our  manufacturing  supremacy. 

How  far  the  present  state  of  things  is  exceptional  and  temporary, 
rather  than  consequent  and  fixed,  is  worthy  of  calm  consideration.  Our 
paper-makers  state  that  while  the  price  of  rags  has  advanced,  the  value  of 
finished  paper  has  rapidly  declined,  and  that  whilst  the  rise  in  rags  and 
decline  in  paper  must  be  treated  in  the  relation  of  cause  and  effect,  the 
former  is  simply  the  effect  of  increased  consumption  in  countries  which 
either  entirely  prohibit,  or  place  a  high  duty  on  the  export  of  the  raw 
material,  the  increased  consumption  again  being  the  effect  of  the  foreign 
makers  being  admitted  to  free  competition  with  the  English  makers  in 
their  own  market.  This  mode  of  stating  the  case  may  seem  rather  in- 
volved, but  the  inquiry  is  surrounded  with  peculiarities — ^for  example,  it 
would  be  fair  to  expect  that  the  prices  of  our  home  collection  of  rags 
would  have  closely  assimilated  to  the  enhanced  price  of  rags  abroad. 
Yet  London  "  fines"  and  "seconds'*  are  very  much  the  same  in  price  as  they 
have  been  for  many  years  past.  Again,  it  is  well  known  that  immedi- 
ately on  the  repeal  of  the  duty  on  paper,  several  makers  increased  their 
prices  for  fine  sorts,  and  not  the  least  puzzling  circumstance  is,  that  mills 
which,  prior  to  the  abolition  of  the  excise  on  paper,  had  been  shut  up 
for  years,  were  started  again,  quite  twelve  months  after  the  duty  had 
ceased,  and  that  by  one  of  the  largest  makers  of  printings  in  the  trade, 
an  anomaly  for  which  we  have  never  been  able  satisfactorily  to  accoimt. 
For  all  the  purposes  of  argument  it  may  be  stated,  that  in  the  matter 
of  quality,  no  foreign  paper  has  yet  been  brought  into  the  English 
market  which  our  own  makers  are  not  prepared  to  equal,  at  prices  which 
shall  properly  remunerate  the  foreign  makers,  be  they  made  iix>m  rags, 
or  the  veriest  rubbish  that  ever  defiled  an  engine,  did  the  question  of 
character  not  intervene.  Almost  every  mill  in  this  country  has  a  repu- 
tation, laboriously  acquired,  for  excellence  in  the  make  of  some  descrip- 
tion of  paper,  and  consequently  to  lower  their  standard  of  quality  is  a 
question  of  very  serious  import.  A  buyer  of  English  paper  almost  in- 
variably looks  for  the  mill  number  on  the  wrapper,  confident  in  his 
knowledge  of  the  quality  of  paper  made  at  that  particular  mill,  but  this 
is  not  true  of  the  continental  mills,  either  in  sense  or  extent  The  word 
foreign  covers  a  multitude  of  sins,  and  the  consequence  is  that  our 
market  has  been  flooded  with  large  quantities  of  stuff  in  the  sem- 
blance of  paper,  which  for  a  time  has  successfully  ministered  to  the 


ON  THE  PAFEB  MANUFACTURB. 


neeesflities  of  the  low-priced  newspapers,  but  possessing  neither  the  sub- 
stance,  ficish,  or  durability  of  a  really  good  article, 

Belgium  and  Prussia  are  the  two  countries  from  which  the  bulk  of 
recent  imports  have  come,  and  the  sorts  have  been  mainly  low  printings, 
and  worse  than  low  browns  and  other  wrapping  descriptions.  Of  th^ 
latter  we  have  seen  such  samples  as  were  simply  a  disgrace  to  any 
maker,  utterly  unfit  for  use  in  any  trade  with  which  we  are  acquainted. 
Whaty  either  in  the  heavens  above  or  the  earth  beneath  could  have  pro- 
duced such  stuff,  with  the  exception  of  the  chopped  straw  with  which  the 

^  surface  was  plentifully  plastered,  passes  our  comprehension.   As  regards 

the  printing  sorts,  they,  of  course,  look  very  much  better  and  handle 
surprisingly  well  when  the  very  low  prices  at  which  they  are  offered 
are  considered.  Yet  they  do  not  suit  our  market ;  they  neither  wet 
well  nor  work  free,  and  the  chronic  tendency  which  makers  of  "printing 
sorts"  on  the  Continent  have  to  load  their  paper  heavily,  with  various 
mineral  substances,  seriously  detracts  from  the  permanent  value  of  the 
manufactured  article.  All  things  considered,  we  incline  to  the  opinion 
that  the  Continental  makers  cannot  manufacture  a  sound  paper  such 
as  would  command  the  approval  of  British  consumerp,  and  put  it  into 
damaging  competion  with  our  own  makers,  at  a  price  which  shall  be 
properiy  remunerative  to  the  producer.  Already  the  Customs*  Returns 
exhibit  a  marked  diminution  in  the  weight  of  paper  imported  from 
abroad  ;  so  marked  indeed  as  to  bring  the  figures  representing  the  im- 
ports for  the  five  months  ot  the  present  year  below  those  for  the 
corresponding  period  in  1862,  and  this  is  rendered  more  significant 
.when  coupled  with  the  fact  that  the  German  paper-makers  are  com- 
bining for  the  purpose  of  rescuing  the  trade  from  imminent  peril,  brought 
on  by  the  unremunerative  prices  at  which  sales  have  been  forced  for  some 
time  back,  an  immediate  advance  of  10  per  cent  was  resolved  upon  at 
a  meeting  of  the  trade  held  at  Carlesruhe  in  April  last,  and  the  Belgian 
makers  will,  in  all  probability,  find  it  necessary  to  follow  the  example. 

^  When  speaking  of  the  adulteration  of  paper  by  the  admixture  of 

mineral  ingredients  it  has  been  very  much  the  habit  to  attribute  it 
almost  entirely  to  foreign  makers.  And  the  practice  has  been  most 
heartily  denounced  by  both  printers  and  publishers, — the  former  very 
naturally  at  finding  his  forms  filled  up  with  fluffy  clay,  and  the  latter 
in  the  want  of  finnness  in  the  printed  quire ;  to  pay  6d.  per  pound  for 
paper  in  which  there  was  30  per  cent,  of  China  clay,  was  considered 
very  much  too  bad  even  for  this  advanced  period  of  the  century.  Some 
of  our  own  makers,  however,  as  would  appear  from  a  letter  published 
in  the  *  Paper  Trade  Review*  for  the  month  of  June,  have  become  no  mean 
adepts  in  the  science  of  adulteration.  Mr.  James  Eckworth,  of  New- 
castle, states  that  he  has  just  finished  the  examination  of  "eleven 
-samples  of  first-class  papers,^'  all  British  made,  "  and  of  the  eleven  only 
two  were  free  from  adulteration  ;**  and  he  goes  on  to  say  :  "  It  may  appear 
almost  incredible,  but  1  can  vouch  for  its  being  correct,  th?.t  some  of  these 
papers  were  so  heavily  charged  with  mineral  ingredients,  that  the  proper- 
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tion  reached  the  astoimdiiig  rate  of  60  per  cent  The  lowest  propor- 
tion of  adulteration  was  20  per  cent,  and  the  ingredients  employed  were 
Tarioos,  and  included  gypsum,  China  clay,  silica  and  starch."  Mr.  Eck- 
worth  may  well  remark  that  such  a  state  of  things  may  appear  almost  in- 
eredible.  Had  he  found  low-class  papers  very  largely  adulterated  it  would 
not  have  excited  surprise,  but  that  from  20  to  60  per  cent  of  mineral 
ingredients  should  have  been  found  in  first-class  British-made  papers, 
is  a  circumstance  demanding  critical  attention.  In  the  matter  of  low 
printings  the  paper  manufacture  seems  to  be  gradually  drifting  into 
a  dilemma  difficult  of  explication.  The  shout  "  Cotton  is  King"  went 
forth  from  the  Confederate  States  of  America  as  the  key-note  of  a 
national  programme.  Whether  the  assertion  properly  belongs  to  the 
region  of  fact  or  to  that  of  fiction  remains  to  be  proved.  From  the 
reading  masses  in  this  empire  there  has  also  gone  forth  a  shout  "  Penny 
is  King,"  and  as  with  Cotton,  it  remains  to  be  proved  whether  the 
prophecy  shall  be  recorded  among  the  things  that  were,  or  be  graven 
in  the  annals  of  our  periodical  literature  as  indisputable  truth.  Of  course 
the  great  Penny  feature  of  the  day  is  the  cheap  daily  newspaper ; 
and  the  problem  is  not  yet  by  any  means  satisfactorily  solved  whether  a 
newspaper  with  any  just  pretension  to  literary  excellence,  can  give  a  sheet 
of  decent  paper  measuring  46J  X  35|,  and  weighing  say  60  lbs.  to  the 
ream  for  one  penny.  The  quantity  of  paper  consumed  weekly  by  the 
cheap  newspaper  press  is  someihing  enormous,  and  the  quality  of  the  paper 
ranges  from  execrable  to  very  conmion,  with  a  fluctuating  medium  which 
may  be  described  as  bad.  Of  straw  paper,  ordinarily  so-called,  thereisno 
lack,  and  of  low  rag  paper  with  a  mixture  of  raw  fibre  there  is  an  abund- 
ance ;  but  there  is  at  the  same  time  an  enormous  quantity  of  nonde- 
script stuff  which  it  would  puzzle  any  paper-maker  in  the  three  kingdoms 
to  describe.  The  raw  material,  whatever  its  kind,  may  be  tolerably 
decent,  but  the  make  is  usually  of  the  most  discreditable  character,  and 
the  finish  destitute  of  the  mark  which  experience  never  fails  to  leave 
even  on  the  lowest  manufactured  product.  We  are  not  without  know- 
ledge that  within  the  last  few  years,  and  especially  since  the  repeal  of  the 
duty,  the  number  of  paper-makers  in  this  country  has  slightly  increased, 
it  would  be  illiberal  to  deny  that  in  some  instances  the  trade  if  it  has  not 
and  gained,  has,  at  all  events,  suffered  no  loss  of  reputation  from  the 
accession;  bul  we  cannot  close  our  eyes  to  the  fact  that  there  are 
others,  and  the  numlfer  is  not  a  few,  who  have  signally  n.i8taken  their 
calling,  and  who  have  been  furnishing  the  markets,  as  the  fruits  of  their 
incompetence,  with  much  of  the  paper  which  we  feel  called  upon  so 
unhesitatingly  to  condemn.  An  amateur  paper-maker  is,  generally 
speaking,  a  dangerous  specimen  of  the  genus  homo,  and  it  cannot  be 
sufficiently  impressed  upon  such  that,  although  the  science  of  paper- 
making  may  be  rapidly  mastered  by  those  whose  natural  taste  and 
ancillary  knowledge  qualifies  them  for  the  pursuit,  there  are  others,  the 
standard  of  whose  ultimate  excellence  must  be  mediocrity,  resulting, 
'  in  many  cases,  in  disappointment  and  disaster. 
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The  principal  materials  employ  id  m  the  manufactare  of  paper  in  this 
coantry  are  rags,  cotton  waste,  and  bagging  of  varions  descriptions,  but 
rags  aro  the  staple  article,  ever  since  the  establishment  of  the  manufac- 
ture paper-makers  have  regarded  rags  as  the  only  material  from  which 
a  respectable  quality  of  paper  could  be  produced.  And  it  is  therefore 
to  be  expected  that  when,  from  any  cause  whatever,  a  rise  occurs  in  their 
market  value,  the  trade  becomes^  uneasy  and  alarmed.  At  the  Inter- 
national Exhibition  of  1862,  the  British  makers  were  very  inadequately 
represented.  Scarcely  11  per  cent  of  the  total  number  of  exhibitors 
liailing  from  Great  Britain  and  Ireland,  but  although  the  exhibitors 
were  few,  it  is  fair  to  assume  that  all  those  makers  who  were  possessed 
of  any  speciality  in  raw  material,  exhibited  their  produce ;  and  the 
following  tabulated  statement  printed  in  the  Jurors'  Report  is  in- 
teresting as  showing  the  materials  from  which  the  various  samples 
of  paper  exhibited  were  manufactured  : — 

1862. — Classification  of  Paper  frok  the  different  Countries. 


COUHTBIBS. 

Total  number  of 
Exhibitors. 

Number  of 
Medals. 

Honourable 
Mention. 

Makers  of  cardbd. 
and  pasteboard. 

Of  paper 

trom 
Tags  alone. 

Total  Makers  of 
papers  ftom  rags. 

Paper  and  mill- 
board from  ropes. 

Faperfh>m  straw, 
wood,  and  other 
law  materials. 

Deaeription  of 
raw  materials 

employed,  other 
than  rags  or 
Topei. 

First 
class 
paper 

All 
other 
sorts 

Great  Britain  and  ( 
Ireland   .   .  .1 

11 

6 

2 

2 

2 

2 

8 

4 

( 2  of  straw. 
il  of  esparto. 

( lofhop-bina 

New  Bmnswick  . 

1 

1 

1 

India  .... 

3 

3 

3 

Belgium     .  . 

6 

3 

1 

1 

2 

3 

1 

1 

Unknown. 

Denmark    .    .  . 

1 

1 

1 

1 

France  .... 

17 

10 

6 

12 

6 

17 

Austria  .   •    •  • 

4 

8 

1 

4 

4 

Maize. 

Baden  .   .    •  . 

1 

1 

1 

1 

Hanover     .   .  . 

1 

1 

1 

1 

Gd.'  Ihichy  of  Hesse 

2 

1 

1 

1 

1 

Straw. 

Prussia  .... 

20 

10 

6 

2 

12 

3 

15 

8 

Straw. 

Saxony  and  Reuss 

2 

1 

1 

1 

1 

2 

Wiirtomburg  .  . 

2 

2 

1 

1 

1 

Wood. 

Italy  

Netherlands   .  . 

10 

2 

7 

6 

3 

9 

1 

Straw* 

8 

1 

1 

2 

8 

Norway .... 

1 

1 

Portugal    .    .  . 

4 

2 

4 

4 

Japan  .... 

1 

1 

1 

Bark. 

China  and  Formosa 

2 

2 

2 

Russia  .    .    .  . 

3 

8 

3 

3 

Spain  .... 

8 

4 

8 

8 

Sweden  .... 

3 

8 

3 

3 

Wood. 

Totel  .  . 

106 

1 

85 

41 

6 

47 

38 

85 

4 

11 

Note. — ^The  column  "first-class  paper  from  rags  alone"  is  intended  to  include 
lacli  papers  as  are  manufactured  of  tne  best  materials,  and  at  ffreat  expense  for  sizing 
and  finishings  such  as  high-class  writing,  and  plate,  and  drawing  papers. 

Among  the  thirty-eight  **  other  sorts,"  there  are  many  papers  which  have,  been 
made  of  very  superior  materials,  but  they  are  for  the  greater  part  for  printing  pur* 
poses,  and  in  the  case  of  Spain  they  consist  almost  whol^  of  paper  for  cigarettes. 
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From  the  foregoing  it  will  be  seen  that  out  of  100  sorta  of  paper 
shown  by  the  same  number  of  exhibitors,  86  per  cent,  was  made  from 
raf;8,  7  per  cent  from  straw,  and  only  4  per  cent  from  raw  fibres  ;  such 
a  statement  as  this  is  conclusive  evidence  as  to  the  almost  universal  use 
of  rags  all  the  world  over. 

The  paper  manufacture  of  Great  Britain  and  Ireland  requires  of  raw 
material  about  ]  60,000  tons  every  year  ;  and  of  this  large  quantity,  the 
greater  proportion  is  rags  ;  about  8  per  cent  of  the  gross  weight  having 
to  be  imported,  we  stand  in  the  peculiar  position  of  requiring  a  lai^er 
supply  of  paper  than  we  can  furnish  raw  material  for.  The  continent  of 
Europe  has  at  present  a  surplus  of  this  raw  material,  whilst  America  is 
very  much  in  the  same  position  as  ourselves.  The  following  extracted 
statement,  although  we  do  ncft  vouch  for  its  accuracy  in  detail,  will  give 
a  sufficiently  fair  view  of  the  relation  existing  between  rags  and  paper 
both  in  this  country  and  on  the  Continent :  "  The  Continent  consumes 
only  4  lbs.  of  paper  per  head  of  its  population,  requiring  6  lbs.  of  paper 
material  for  its  production ;  England  consumes  8  lbs.  of  paper  per  head, 
requiring  12  lbs.  of  paper  material ;  and  America  consumes  10  lbs.  of 
paper  per  head,  requiring  15  lbs.  of  paper  material  f6r  its  production  : 
these  simple  figures  4,  8,  and  10,  represent  with  sufficient  accuracy  the 
relative  position  of  England  both  towards  the  Continent  and  towards 
America  as  regards  paper  production  and  rag  supply.  It  requires  Ij 
lbs.  of  paper  material,  to  make  1  lb.  of  paper.  The  paper  material 
therefore,  consumed  on  the  Continent  is  6  lbs.  per  head  of  its  population. 
In  England  it  is  12  lbs.  per  head,  and  in  America  it  is  15  lbs.  per  head  ; 
now  the  Continent,  using  6  lbs.  per  head,  does  not  consume  all  the  paper 
material  it  produces,  it  has  a  surplus  for  export.  England,  consuming 
12  lbs.  per  head,  consumes  a  great  deal  more  than  it  produces.  The 
ayerage,  therefore,  of  paper  material  (or  rags)  that  is  made  per  bead  of 
these  populations  is  somewhere  between  6  lbs.  and  12  lbs.  It  would  be 
a  long  affair  to  show  how  the  figures  axe  reckoned  out,  and  it  is  rather 
an  uncertain  calculation,  with  all  the  care  that  can  be  taken,  but  it  is 
npt  far  from  true  to  compute  that  the  Continent  makes  8  lbs.  per  head 
of  raw  material  (or  rags,)  and  England  10  lbs.  This  would  show  that 
the  former,  requiring  for  its  own  use  but  6  lbs.,  has  2  lbs.  per  head  to 
spare  for  export ;  and  that  England,  requiring  for  its  use  12  lbs.,  needs 
2  lbs.  per  head  to  be  imported  to  keep  its  mills  going.  The  Continent, 
would  therefore  (from  the  population  of  80,000,000)  have  about  36,000 
tons  of  rags  to  spare  for  the  wants  of  England  and  Americil,  the  only 
two  countries  that  have  to  import  rags  because  their  home  supply  is 
deficient,  and  England  would  require  in  ordinary  years  about  13,000  or 
14,000  tons  to  make  up  her  quantity.  In  1862,  owing  to  thd  dearth  of 
cotton  waste,  she  imported  more  than  this  quantity  by  6,000  or  7,000^ 
tons.  The  account  corrected  by  deducting  the  English  export  of  raga 
gives  between  19,000  and  20,000  tons  as  the  actual  foreign  supply  of  rags 
for  that  year." 

The  importance  of  a  . good  supjgly  of  rags  to  Jj^e  paper-making  interest 
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is  from  the  foregoing  perfectly  obvious,  but  no  notice  whatever  seems  to 
have  been  taken  by  the  writer  of  the  large  quantities  procurable  from 
Egypt,  India,  and  Japan ;  paper-makers  almost  without  exception  say 
that  Eastern  rags  are  worthless  on  account  of  their  softness,  and  the 
excess  of  wear  which  the  woven  fabric  receives  before  it  is  condemned ; 
there  is  much  more  force  in  the  first  objection  than  there  is  in  the 
latter.    In  order  to  convert  a  good  strong  rag  into  paper,  there  is  not  so 
much  skill  and  care  required  at  the  hands  of  the  experienced  manufa&> 
turer,  as  is  necessary  in  the  working  of  a  comparatively  sOft  material ; 
as  a  rule,  the  lowness  of  the  rag  must  be  in  an  inverse  ratio  to  the  state 
of  the  machinery  ;  with  strong  stuff  after  being  couched,  the  paper-maker 
may  let  his  dry  felts  waddle  on  the  stretching  rolls,  if  precision  be 
not  with  him  a  cardinal  virtue,  and  generally  to  allow  the  paper  ,  to  run 
as  slack  as  it  may  until  it  either  falls  on  the  cutting  board  or  is  wound 
on  the  reel,  but  it  is  otherwise  with  a  low  material,  which  requires  mak- 
ing in  the  strictest  sense  of  the  term ;  then  precision  is  absolutely  indisr 
pensable,  and  the  machinery  from  the  engine  roll  downwards,  must  be 
in  the  most  perfect  order.    Many  inexperienced  paper-makers  imagine 
that  anything  will  do  for  a  common  material,  the  contrary  being  the  case 
as  we  have  already  stated.    The  principal  difiiculty  with  which  the 
paper-maker  has  to  contend  in  working  soft  rags,  is  their  inability  to 
cany  engine  size,  rendering  machine  sizing  necessary  ;  and  as  very  few 
machines  in  this  country  are  adapted  for  sizing,  it  follows  that  stuff 
iieeding  this  particular  treatment  is  necessarily  condemned.  Nearly  aU 
modem  machines  are  made  with  a  double  set  of  drying  cylinders  so  astp 
admit  the  use  of  animal  size,  but  the  great  bulk  of  the  machines  in  use 
.have  been  running  for  a  great  number  of  years,  are  small  in  size,  and 
not  worth  the  additions  which  it  would  be  necessary  to  make  in  order  to 
fit  them  for  sizing  purposes.    The  paper-makers  of  this  country  must 
set  about  the  substitution  of  modem  for  comparatively  ancient 
machinery,  before  long,  if  they  would  keep  theii  proper  place  in  the 
van  of  the  manufacture.   Cotton  spinners,  so  long  as  they  could  obtain 
,a  plentiful  supply  of  long  staple  cotton  from  the  Gulf  of  Florida,  classed 
every  other  sort  coming  from  the  East  under  the  name  of  Surats, 
and  condemned  their  use,  but  now  that  the  supply  of  Sea  Island  and 
other  favourite  marks  is  cut  off,  they  are  gladly  putting  their  machinery 
in  order  for  the  working  of  the  shorter  stapled,  but  still  valuable,  Surats, 
we  do  not  say  that  to  such  a  pass  the  paper-makers  of  this  country  must 
come,  but  the  lesson  may  have  its  uses.   From  Japan  alone  a  large  and 
increasing  exportation  of  rags  is>  going  on ;  Sir  Rutherford  Alcock  states 
the  cost  of  collection,  freight,  and  incidental  expenses  to  be  about  142. 
per  ton  laid  down  in  this  country,  and  the  wisdom  of  allowing  a  mass  of 
such  material  to  lie  neglected  in  our  warehouses,  and  finally  to  be  re- 
shipped  to  another  market,  is,  to  say  the  very  least,  exceedingly  quech- 
tionable. 

The  mode  in  which  rags  are  collected  for  the  use  of  the  pap<^ 
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maker  is  one  of  the  most  roundabout  conceivable,  generally  speaking 
they  are  considered  as  most  decidedly  contraband  by  thrifty  housewives, 
who  declare  that  dirt  is  inseparable  from  their  stowage — ^first  come  the 
itinerant  vendors  of  hearth  stones,  glass  ornaments,  crockery  et  hoc 
genus  omnes,  who  in  exchange  for  their  wares  are  anxious  to  receive 
Tags  and  bones,  soleless  boots,  and  crownless  hats,  the  value  of  which 
no  one  but  a  Bohemian  could  satisfactorily  appraise ;  they  in  turn 
convey  their  purchased  stock  to  the  rag  shop,  which  is  the  market  for 
their  miscellaneous  gleanings.  There,  from  a  mass  of  indiscriminate 
rubbish  perfect  order  is  evoked.  Rags  are  sorted  into  cottons  and  linens, 
new  and  old,  wliite  and  coloured,  the  latter  being  again  subdivided  into 
blooms  and  other-  varieties.  Here  also  rags  are  first  accumulated,  as  the 
rag-man  does  not,  as  a  rule,  sell  his  stock,  until  a  parcel  of  respectable 
flize  has  been  obtained,  when  they  are  all  cleared  out  and  sold  to  the 
merchant,  by  whom  they  are  supplied  to  the  paper  maker — and  so 
exclusive  is  the  trade  that  a  stranger  would  have  the  greatest  possible 
difi&culty  in  purchasing  a  small  parcel  of  rags  from  a  merchant  unless 
he  were  "well  introduced,  the  owner  of  a  rag  shop  usually  refusing 
to  sell  to  any  but  the  merchant  with  whom  he  is  accustomed  to  deal. 
The  collection  of  rags  is,  as  we  have  endeavoured  to  show,  indirect  in 
its  character,  and  the  conclusion  is  inevitable  that  a  large  per-centage  is 
annually  withdrawn  from  the  market,  by  burning  and  other  means  of 
destruction.  A  quasi  charitable  movement  has  been  recently  set  on  foot 
in  London,  for  the  direct  collection  of  rags,  under  the  name  of  the 
Bag  Brigade,  and  we  understand  that  it  has  so  far  been  a  financial  suc- 
cess, but  ii  the  quantity  of  rags  collected  for  paper-making  purposes  is  to 
be  materially  increased,  some  more  extensive  organisation  must  be  estab- 
lished. In  the  Jurors'  Report  on  Class  28,  Section  A,  in  the  International 
Exhibition  of  1862,  already  referred  to,  the  following  curious  calculation 
is  given  of  the  approximate  quantity  of  rags  made,  collected,  and 
wasted  in  this  country.  In  the  year  1860  the  quantity  of  linen  and 
cotton  fabrics  retained  for  home  consumption,  (which  is  found  by 
deducting  the  quantity  exported  from  what  was  imported)  amounted  to 
210,000  tons,  thus  : — 

Tons. 

Importedof  Linen,  Flax,  &c.  .       .      .  145,000 
Cotton  all  kinds  .      .      .  170,000 

316,000 

Deduct  exported  .      .      .  106,000 

210,000 

And  the  report  goes  on  to  state  that by  taking  the  returns  from  the 
'Excise  Books  for  a  aimilar  period,  it  appears  that  in  the  year  1860  there 
were  charged  with  duty  99,840  tons  of  paper  of  all  sorts,  being  the 
largest  aggregate  ever  reached,  indicating  that  there  ought  to  be  of 
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Tags,  making  a  large  allowance  for  waste,  not  less  than  50,000  tons  of 
raw  material  produced  by  the  wear  and  tear  of  onr  habiliments,  which 
do  not  as  yet  find  their  way  to  the  paper  milL**  The  calculation  is 
ingenious,  but  it  would  be  much  nearer  the  truth  to  estimate  the  quan- 
tity of  rags  uncollected  at  100,000  instead  of  60,000  tons,  on  tlie  basis 
of  210,000  tons  of  material  being  available.  Hitherto  it  has  been 
assumed  by  the  paper  makers  that  they  are  as  certain  of  a  monopoly  of 
the  rag  collection  in  the  future  as  they  have  been  in  the  past,  an  assump- 
tion which  we  are  inclined  seriously  to  doubt  It  was  stated  recently 
in  the  public  prints  that  a  French  engineer  had  invented  a  machine  by 
i¥hich  cotton  and  linen  rags  coiild  be  made  available  for  re-spinning, 
and  it  was  stated  at  the  time  that  it  would  be  impossible  to  estimate 
the  extent  to  which  such  an  invention  might  revolutionise  particular 
staple  industries.  Such  an  annonncement  in  the  ordinary  course  of  things 
might  fairly  be  considered  a  remote  contingency,  were  it  not  for  the 
startling  fact  that  the  process  which  has  been  in  embryo  in  this  country 
for  the  last  two  or  three  years  is  now  being  developed  so  steadily  as  to 
leave  no  doubt  of  the  position  it  is  destined  to  assimie,  as  an  important 
branch  of  the  cotton  manufacture.  So  far  the  demand  for  rags  has  been 
scarcely  felt  by  the  paper  makers,  because  manufacturers  have  not  yet 
bad  sufficient  time  to  get  a  laige  plant  in  order,  but  that  done,  every 
thousand  spindles  wiU  tell  upon  the  supply  of  rags  with  unmistakeable 
distinctness ;  against  such  an  industry  as  this  the  paper  maker  will  be 
powerless,  as  the  prices  the  spinner  could  a£ford  to  offer  would  be  such 
aa  to  make  rags  unattainable  for  the  purposes  of  the  paper  manufacturer. 
To  meet  such  a  contingency  as  this  we  do  not  believe  the  paper  makers 
of  this  country  are  prepared.  Its  realisation  even  in  a  partial  sense  will 
herald  the  downfedl  of  many.  The  hard  cotton  waste,  which  in  the 
days  of  plenty  the  spinner  cast  to  the  paper  maker,  as  a  waste  product^^ 
is  now  found,  in  the  days  of  scarcity,  to  possess  a  high  textile  value,  and 
that  is  consequently  going  slowly  but  surely  from  his  grasp.  It  cannot 
xeasonably  be  expected  that  a  waste  product,  such  as  rags,  which  has 
been  proved  to  possess  a  length  of  staple  when  broken  up,  sufficient  for 
the  spinning  of  low  numbers,  will  be  much  longer  permitted  to  find  its 
way  exclusively  to  the  paper  mill,  and  the  paper  makers  of  this  country 
as  prudent  men  of  business,  ought  at  once  to  bestir  themselves  in 
anticipation  of  the  event.  How  far  they  are  in  a  position  to  avail 
thenuielves  of  raw  material  other  than  rags,  from  whence  it  must  come. 
And  the  multifarious  and  momentous  considerations  which  such  a  change 
would  entailj  may  possibly  be  noticed  by  us  at  another  time. 
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ON  THE  VERONICA  QUINQUELOLIA  AB  A  REMEDY  FOR 
SCROFULA. 

BY  WILLIAM  R.  PRINCE. 

I  am  not  aware  whether  diseases  derived  from  parentage  ean  be 
eradicated ;  but  I  am  fully  satisfied  that  there  is  no  impurity  of  the 
blood,  derived  from  whatever  source,  that  is  within  the  limit  of  possible 
cure  by  remedials  ever  yet  applied,  that  will  not  be  eradicated  by  the 
proper  use  of  the  root  of  the  species  of  plant  which  I  now  shall  proceed 
to  name.  In  regard  to  the  plant  remedial  for  small-pox  I  speak  with 
less  force,  because  the  discovery  of  its  efficiency  is  more  recent,  but  I 
find  the  fact  attested  by  great  numbers,  and  no  denials  of  its  potent 
relief. 

Until  my  recent  tour  through  Mexico,  I  had  no  realising  conception 
of  the  extent,  and  of  the  apparent  abiding  existence  of  scrofula,  among 
whole  tribes  of  the  inhabitants  of  earth.  It  has  been  with  me  an 
enigma  difficult  to  solve  in  connection  with  Divine  power,  wisdom,  and 
love,  that  children  are  afflicted  through  the  errors  of  preceding  genera- 
tions. I  find  its  solution  alone  in  the  mighty  truth,  that  all  moral  and 
physical  influences  and  results  are  based  on  the  all-pervading  principle 
of  an  eternal  retributive  justice.  In  a  large  district  of  Mexico  bordering* 
on  the  Pacific  and  extending  160  miles  inland,  the  entire  population 
Consists  of  the  Pinta  or  painted  race,  their  faces  and  their  skin  on  every 
part  presenting  the  appearance  of  various  coloured  calico.  The  cause 
of  this  peculiar  characteristic  is  declared  to  have  resulted  from  thel 
perpetuity  of  scroftda  by  a  lack  of  adequate  cures,  and  the  intermarriage 
of  such  persons  throughout  that  region  of  country.  I  was  told  that  the 
men  possess  less  strength  than  other  tribes.  The  only  hope  for  'Qie 
repurification  of  this  unfortunate  race,  and  for  others  who  haTe 
inherited  similar  maladies,  consists  in  the  constant  exercise  by  nature 
of  all  her  recuperative  energies  toward  the  resumption  of  her  primilive 
prerogative  of  health  and  purity,  and  in  eflfecting  this  she  will  .avail 
herself  of  every  means  which  may  influence  such  a  result.  I  havi 
made  these  initiatory  remarks,  which  some  may  deem  superfluous,  by 
way  of  explaining  why  my  mind,  which  has  always  been  devoted  to  ihtt 
Culture  of  trees  and  plants,  has  been  attracted  to  a  consideratian  of  tiie 
inaladies  which  so  sorely  afflict  humanity. 

There  are  150  species  of  the  Yeronica  described  dn  botcmieaft 
works,  of  which  22  species  are  natives  of  the  United  States,  and  it  is 
matter  of  surprise  that  Eaton,  in  his  general  "  Manual  of  Botany  for 
North  America,"  fails  to  include  and  describe  all  of  our  native  species. 
Our  botanical  umpires,  Torrey  and  Gray,  we  trust,  will,  in  the  conclud- 
ing part  of  their  great  work,  amply  fulfil  the  task  which  they  have  so 
nobly  begun.  The  present  species  hsu  been  found  in  several  localities 
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in  greater  or  less  quantities,  and  with  floweiB  of  different  shades,  varying 
from  white  to  purple.  The  plant  possesses  such  inestimable  properties 
as  a  remedial  for  all  diseases  arising  from  impurity  of  the  blood,  that  I 
deem  it  a  duty  to  give  to  the  worid  a  cursory  history  of  it,  the  earliest 
d^ails  being  copied  from  the  Memoirs  of  William  Prince,  my  father, 
who  was  bom  in  1766,  and  died  in  1843,  and  who  took  extreme  pains  in 
the  distribution  of  this  plant,  gratuitiously,  among  his  invalid  friends 
and  to  different  hospitals,  the  great  desire  being  that  they  all  should 
fully  test  its  applicability  to  various  diseases  ;  his  whole  life  seeming  to 
overflow  with  purposes  of  benevolence. 

At  the  beginning  of  the  eighteenth  century  there  still  existed  a  rem- 
nant of  the  Indian  race  in  the  vicinity  of  this  town,  and  they  were 
noted  for  their  success  in  curing  various  diseases,  and  the  town  was 
visited  by  very  many  persons  for  the  purpose  of  obtaining  what  was 
then  termed  the  "  Indian  Physic."    The  knowledge  of  the  cures  then 
effected  by  the  root  of  this  plant  furnished  by  the  Indians  became  so 
wide  spread,  that  William  Prince,  my  grandfather,  who  had  established 
his  nurseries  here,  received  applications  for  it  from  all  parts  of  the 
Union,  and  having,  after  a  long  period  of  Indian  secrecy,  obtained  some 
fresh  Eoot,  he  by  immediately  planting  it,  succeeded  in  ascertaining  its 
name.    He  forthwith  inserted  it  in  his  Catalogue  as  a  specific  for  leprosy, 
&C.,  and  the  consequent  demand  became  so  great  that  every  locality 
where  it  had  grown  spontaneously  was  nearly  exhausted,  and  latterly 
ts  high  as  12  dels,  has  been  paid  for  ten  ounces  of  the  fresh  root,  this 
being  the  quantity  prescribed  for  a  patient  labouring  under  any  scrofu*' 
loua  disease.    Dr.  Ogden,  a  very  eminent  physician,  who  resided  and 
died  here,  has  stated  in  his  Memoirs  <  that  twelve  ounces  of  the  root  of 
Ihis  pliEmt,  taken  in  moderate  doses,  will  restore  the  blood  of  an  adult 
to  the  purity  of  that  of  an  infant.'   Dr.  W.  Beach  has  recorded  in  hii 
medical  works  a  very  remarkable  cure  of  a  poor  man,  named  Noah 
Ooombes,  who  was  a  leper,  coveired  with  this  disease  over  his  entire 
•body  down  to  his  toes,  and  was  deemed  in  a  dying  condition,  to  whom 
4m.  hearing  of  his  direful  case,  my  father  sent  this  root,  and  who  about 
4en  wetks  after  came  fifteen  miles  to  thank  him,  he  driving  his  own 
waggon,  and  being  perfectly  cured.   This  root  has  cured  the  severest 
ceases  of  mercurialised  human  systems  that  have  ever  been  witnessed. 
£ven  dropsy,  as  w^  as  erysipelas,  and  all  other  scrofulous  diseases,  have 
been  eradicated  by  it  In  fact  it  may  be  justly  deemed  the  most  potent 
tif  fllliemedials  for  the  whole  chain  of  maladies  arising  from  impurity  of 
4ke  Uood.  I  have  recommended  it  wherever  such  diseases  have  been 
spoken  of,  and  have  never  endeavoured  to  make  it  a  source  of  pecuniary 
benefit,  deeming  always  that  what  nature  bestows  on  us  spontaaeously, 
man  should  impart  freely  to  Ms  brother  man,  and  that  our  only  just 
daim  to  compensation  is  for  our  actual  toil   This  plant,  which  was 
formerly  quite  plentiful  in  the  marshy  portions  of  our  island,  became 
nearly  eiradicated  about  twenty  years  since,  and  this  is  probably  the 
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cause  wliy  its  great  merits  have  been  in  a  measure  lost  sight  of.  I  have 
recently  ascertained  some  new  localities  where  it  is  attainable,  and  I 
have  uiged  one  of  my  sons  to  undertake  its  cidture.  I  have  some  plants 
growing  in  my  garden  borders,  where  any  one  can  have  the  privilege 
of  examining  them.  In  regard  to  the  Bed -flowered  Sarracenia,  a  reme- 
dial which  arrests  the  small-pox  in  twelve  hours,  it  is  also  a  native  of 
our  island,  and  is  found  in  moist  localities,  on  the  borders  of  ponds,  and 
in  white  cedar  swamps.  It  is  now  becoming  very  generally  applied, 
and,  I  understand,  always  with  successful  results. 

Fluflhiog,  Long  Island,  K.  T.,  May,  1808. 


ON  PETROLEUM  AND  PHOTOGEN, 

BY  W.  PROCTER,  M.D.,  P.C.8. 

The  discovery,  in  1825,  by  Dr.  Faraday,  of  benzole  in  the  products 
of  the  distillation  of  oil,  and  the  numerous  applications  which  were 
made  of  it,  may  be  said  to  be  the  origin  of  those  investigations  into  the 
substances  produced  by  the  distillation  of  coal  which  have  led  to  resultn 
of  the  utmost  importance,  viewed  either  in  a  scientific,  economic,  or 
commercial  aspect.  The  two  most  valuable  are  the  discovery  of  aniline 
with  its  wonderful  dyes,  and  the  coal  and  other  illuminating  and  lubri- 
cating oils.  It  is  to  the  latter  of  these  two  subjects  that  the  present 
paper  is  devoted.. 

The  ancient  inhabitants  of  different  parts  of  the  world,  both  civilised 
and  barbarian,  were  acquainted  with  natural  oils  which  flow  from  the 
earth,  such  as  mineral  oil,  or  petroleum,  naphtha,  bitumen,  &c.,  and 
used  them  for  illuminating  and  other  purposes.  In  Egypt,  a  substance 
derived  from  petroleum  was  employed  for  embalming  bodies,  and  in 
some  neighbouring  countries  asphalt  is  used  to  cover  the  roo&iof  houses 
and  coat  boats.  Mixed  with  grease,  the  Trinidad  asphalt  is  applied  to 
the  sides  of  vessels  to  prevent  the  borings  of  the  teredo,  and  with  lime 
is  used  as  a  disinfectant  The  Persians,  Burmese,  and  other  nations, 
still  continue  to  employ  these  substances,  in  their  crude  state,  to  give 
light,  and  for  medicinal  purposes. 

In  addition  to  these  natuml  sources,  similar  compounds  have  long 
been  obtained  by  the  distillation  of  coal  and  other  allied  minerals.  As 
early  as  1694,  £b*le,  Hancock,  and  Portlock  made  pitch,  oyl,  and  tar 
out  of  a  kind  of  stone,  and  obtained  patents,  therefore."  In  a  work  in 
1791,  by  Lewis,  on  Materia  Medica,  it  is  stated  that  oils  were  distilled 
from  black  bituminous  shale.  The  early  papers,  also,  of  the  Royal 
Sodety,  give  accounts  of  the  distillation  of  oils  from  coals  and  other 
bituminous  substances.   In  1781,  Lord  Dundonald  obtained  a  patent  for 
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"  a  method  of  extracting  or  making  tar,  pitch,  and  other  substances 
from  pit-coal,*'  and  in  this  manner  is  said  to  have  turned  the  mines  of 
coal  on  his  own  and  other  estates,  to  considerable  profit.  Later,  the 
attention  of  some  French  chemists,  especially  M.  Selliguier,  was  turned 
to  the  purification  of  these  products,  and  their  exertions  were  attended 
with  some  success,  and  the  purified  oils  acquired  an  extensive  sale  in 
Europe  for  illumination  and  lubrication.  But  the  first  real  practical 
success  was  made  in  this  country  by  Mr.  Young.  Previous  to  his  in- 
vestigations, the  thickness,  coarseness,  and  unpleasant  odour  of  the  oils 
then  manufactured,  were  such  that  they  had  fallen  into  disuse  in  Europe, 
when  the  attention  of  Mr.  Young,  a  manufacturing  chemist  of  Glasgow, 
was  called  to  some  petroleum  which  had  been  obtained  from  Biddings, 
in  Derbyshire.  The  spring  was  an  old  coal-mine,  from  the  sandstone 
roof  of  which  a  dirty  rock-oil  exuded.  This  source  soon  became  ex- 
hausted, and  Mr.  Young  then  investigated  the  somewhat  similar  oils 
which  Reichenbach  and  Selliguier  had  previously  shown  might  be  ob- 
tained by  the  distillation  of  coal,  lignite,  peat,  &c.  Since  that  period, 
enormous  impulse  has  been  given  to  the  manufacture,  especially  by  the 
recent  discoveries  in  America. 

We  now,  without  any  lengthened  or  scientific  details,  proceed  to 
consider  generally  the  substances  capable  of  affording  oils  by  distillation. 
The  materials  which  are  employed  at  the  present  time  are  coals,  bitu- 
minous shales^  a<$phalt,  bitumen,  bituminous  sands  and  clays,  petroleum, 
lignite,  and  peiat 

L  Coal. — ^When  coal,  as  in  the  ordinary  process  of  gas  manufacture, 
is  submitted  to  distillation  in  closed  iron  retorts,  three  substances  may 
be  said  to  be  the  result  of  that  process.  1.  Illuminating  gas  of  complex 
composition,  consisting  chiefly  of  gaseous  vapour  of  hydro-carbons.  2. 
Tar.  8.  Coke  which  is  left  in  the  retorts.  The  quantity  and  composition 
of  these  several  products  are  dependent  on  several  causes,  but  principally 
on  temperature  and  the  nature  of  the  coaL  These  circumstances  will 
guide  the  manufacturer  in  the  selection  of  the  conditions  under  which 
he  distils  the  coal,  according  to  the  products  which  he  wishes  to  obtain. 
The  higher  the  temperature  employed,  the  greater  is  the  quantity  of 
volatile  matter  or  gas  which  is  produced.  Therefore,  in  gas-works,  when 
it  iB  the  object  to  prociure  as  much  volatile  matter  as  possible,  the  coals 
are  distilled  at  a  high  temperature,  sufficient  to  decompose  the  oils. 
These  the  manufacturer  of  photogen  desires  to  preserve,  and  accordingly 
distils  his  materials  at  a  heat  which  does  not  destroy  the  liquid  hydro- 
carbons. The  following  is  a  general  outline  of  the  process  usually 
adopted  for  the  preparation  of  illuminating  oils  and  other  substances  of 
economic  value  from  coal 

The  coal  is  distilled  at  a  temperature  of  700°^  and  the  tar  collected. 
The  latter  substance  is  put  into  a  large  iron  retort  (which  is  of  different 
fashion  in  several  manufactories),  connected  with  a  coil  of  iron  pipes 
surrounded  with  cold  water,  called  the  coudejistr.  The  retort  is  heated, 
and  a  light  oil  or  naphtha  (sp.  gr.  0.830)  comes  over,  and  is  succeeded  by 
VOL.  IV.  » 
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a  series  of  heavier  oils,  which  constitute  the  lamp-oil.  Steam  is  now 
forced  into  the  retort,  and  a  heavy,  lubricating  oil  passes  over,  and,  as  a 
residue,  there  is  left  a  black,  tarry  matter  used  to  grease  heavy  machinery, 
and  a  black  coke  employed  as  fuel.  When  the  oils  first  come  over,  they 
are  in  a  very  impure  condition  ;  the  amount  of  foreign  matter  which 
they  contain  renders  their  purification  a  matter  of  difficulty,  as  well  as 
of  expense,  and  although  much  has  been  effected  in  this  direction,  much 
remains  to  be  done  before  they  are  rendered  free  from  all  offensive  odour, 
and  free  from  colour.  The  process  of  purification  consists  in  the  treat- 
ment with  concentrated  oil  of  vitriol  to  remove  the  coloured  and 
odorous  constituents  of  the  crude  distillate,  and  washing  with  an  alkali 
to  remove  carbolic  acid  and  its  congeners,  as  well  as  that  portion  of  sul- 
phuric acid  which  remains  suspended  in  the  naphtha,  and  the  sulphurous 
acid  produced  by  the  decomposition  of  a  portion  of  the  sulphuric  acid 
by  the  carbon  of  some  of  the  organic  compounds.  The  alkalies  also 
serve  to  remove  some  sulphuretted  hydrogen  and  other  fetid  sulphur 
compounds  and  their  resulting  products.  By  a  careful  purification,  coal- 
oil  is  now  obtained  perfectly  free  from  colour.  It  often  exhibits  the 
phenomena  of  dichroism.  This  is  diminished  by  perfect  purification 
with  acids  and  the  removal  of  the  less  volatile  portion  of  the  distillate. 

But  few  common  bituminous  coals  can  be  successfully  employed  for 
the  production  of  oils,  their  distillates  abounding  in  creosote,  carbolic 
acid,  &c.,  and  their  purification  is  both  troublesome  and  expensive.  Few 
coals  produce  over  100  gallons  per  ton  ;  some  cannels  will  not  yield  over 
50,  others  30  gallons  per  ton.  The  quality  of  the  crude  oils  also  differ  ; 
some  afford  a  large  quantity  of  paraffin,  or  heavy  oil,  and  but  a  small 
percentage  of  light  oil,  and  others  yield  the  opposite.  The  lighter 
qualities  yield  the  largest  proportion  of  burning  oiL 

II.  Boghead  Coal  occurs  at.  Torbane  hill,  in  the  county  of  Linlith- 
gow, in  the  carboniferous  limestone  of  the  Frith  of  Forth.  It  is  used 
largely  by  Mr.  Young  for  obtaining  his  paraffin  and  paraffin  oil,  his 
manufactory  being  situated  in  the  immediate  vicinity  of  the  mines.  At 
one  time  this  mineral  was  largely  exported  to  America,  and  in  1859  the 
Kerosene  Light  Company  imported  upwards  of  20,000  tons  at  18  dollars 
per  ton  ;  but  the  discovery  of  strata  of  cannel  coal,  and  of  petroleum, 
has  done  away  with  the  necessity  of  that  importation. 

The  nature  of  Boghead  coal  is  at  the  present  time  an  undecided 
question,  even  after  an  action  at  law.  At  that  trial  a  great  array  of 
scientific  witnesses  were  examined  on  this  matter ;  they  consisted  of 
chemists,  geologists,  botanists,  mineralogists,  microscopists,  as  well  as 
practical  coal  engineers  and  owners.  The  evidence  was  conflicting,  one 
party  maintaining  that  it  was  coal,  whilst  the  other  declared  it  to  be  an 
undescribed  mineral  or  bituminous  schist.  But  the  evidence  is  in  favour 
of  its  right  to  be  ranked  as  a  true  coal ;  it  rests  on  a  bed  of  fireclay  full 
of  Stigmaria,  and  is  surmounted  by  shale  and  ironstone,  with  plants  and 
shells  (Anthracosia).  It  has  the  microscopical  structure  of  coal,  burns 
with  a  flame,  and  yields  70  per  cent,  of  volatile  matter. 
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Whatever  may  be  the  precise  nature  of  the  Boghead  coal,  it  is  a  most 
valuable  producer  of  oils.  One  ton  yields  1 20  gallons  of  crude  oil,  of 
which  65  gallons  are  lamp-oil,  7  paraffin  oil,  and  12  lbs.  of  pure  paraffin 
can  be  extracted. 

III.  Bitumens. — Deposits  of  this  substance  exist  in  various  parts  of 
the  world,  and  have  been  lately  employed  largely  in  that  branch  of 
manufacture  which  we  are  now  considering.  The  largest  deposit  known 
is  the  celebrated  Pitch*lake  of  Trinidad,  three  miles  in  circumference. 
The  bitumen  is  solid,  and  cold  near  the  shores,  but  gradually  increases 
in  temperature  and  softness  towards  the  centre,  where  it  is  boiling.  The 
solidified  bitumen  appears  as  if  it  had  cooled  in  large  bubbles  as  the 
surface  boiled.  The  ascent  to  the  lake  from  the  sea,  a  distance  of  three- 
quarters  of  a  mile,  is  covered  with  hardened  pitch,  on  which  trees  and 
vegetables  flourish,  and  contains  small  pools  of  water,  clear  and  trans- 
parent. The  lake  is  underlaid  by  a  bed  of  coaL  Mr.  S.  P.  Wall  shows 
that  the  asphalt  of  Trinidad  and  Venezuela  belongs  to  strata  of  tertiary 
formation  (the  upper  miocene  or  lower  pliocene  age),  which  consists  of 
limestones,  sandstones,  and  shales,  associated  with  beds  of  lignite.  The 
bitumen  is  found  not  only  in  the  pitch-lake,  but  in  situ,  where  it  is 
confined  to  particular  strata,  which  were  originally  shales  containing 
vegetable  remains.  These  have,  he  says,  undergone  "  a  special  mine- 
ralisation, producing  a  bituminous  matter  instead  of  coal  or  lignite. 
This  operation  is  not  attributable  to  heat,  nor  of  the  nature  of  a  dis- 
tillation, but  is  due  to  chemical  reactions  at  the  ordinary  temperature 
and  under  the  normal  conditions  of  climate." — (Proc.  Geol.  Soc»  of 
London,  May,  1860.) 

One  ton  of  the  Trinidad  bitumen  yields  42  gallons  of  oil  fit  for 
lamps,  and  11  for  the  purpose  of  lubrication.  The  bitumen  contains 
sulphur.  Sulphuretted  hydrogen  issues  &om  the  pit  where  the  mineral 
is  discharged  from  the  earth.  The  first  distillate  is  full  of  impurity, 
such  as  pyroxylic  spirit  and  other  products  of  the  distillation  of  wood, 
which  give  evidence  of  the  vegetable  origin  of  this  pitch ;  it  is  also 
accompanied  by  a  peculiar  volatile  oil,  which  imparts  to  it  a  most  un- 
pleasant odour  and  renders  it  difficult  to  purify. 

From  time  immemorial  the  burning  and  naphtha  springs  of  Persia 
and  other  parts  of  the  East  have  been  known.  But  these  substances 
were  not  utilised  in  England,  until  an  agent  of  Price's  Candle  Company, 
in  his  search  after  new  sources  of  palm  oil,  discovered  a  material  fitted 
for  his  purpose^in  the  so-called  mineral  tar  of  Rangoon,  in  the  Birman 
Empire.  Iron  tanks  were  constructed,  and  were  filled  with  the  crude 
tar  at  the  wells.  This,  when  refined  at  the  Sherwood  works,  yielded 
solid  paraffin,  heavy  lubricating  oil,  Belmontine  oil,  &c.  The  tar  is  ob- 
tained by  sinking  wells  in  the  soil  of  blue  clay,  about  60  feet  deep ; 
the  fluid  oozes  in  from  the  soil,  and  is  removed ;  it  is  of  the  consistence 
of  goose-grease,  of  a  green-brown  colour,  and  of  a  peculiar  bat  not  dis- 
agreeable odour,  and  contains  only  4  per  cent,  of  solid  matter.  It  is 
said  that  there  are  now  520  wells,  which  yield  400,000  hogsheads 
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annually.  The  tar  affords  about  70  per  cent,  of  oil  and  11  of  paraffin. 
None  of  the  canuel  or  bituminous  coals  or  shales,  or  other  substances 
used  for  yielding  burning  fluid  by  distillation,  give  distillates  of  such 
purity  and  freedom  from  odour  as  Rangoon  tar.  The  more  volatile 
portion  of  the  latter  is  known  as  Sherwoodole,  and  is  used  instead  of 
benzole  for  the  removal  of  grease,  &c  The  paraffin  obtained  from  Ran- 
goon tar  has  a  greater  value  for  commercial  purposes  than  that  from 
Boghead  coal,  inasmuch  as  it  has  a  higher  melting-point  which  renders 
it  better  adapted  for  the  manufacture  of  candles. 

There  are  several  mines  of  bitumen  in  the  Island  of  Cuba  which 
yield  from  100  to  140  gallons  of  crude  oil  per  ton.  This,  when  purified, 
is  well  adapted  tor  lamps ;  but  the  objectionable  odour  is  an  obstacle  to 
its  use.  Large  deposits  also  exist  in  Central  and  South  America,  and  on 
the  shores  of  the  Dead  Sea.  In  the  vicinity  of  the  Caspian  Sea  there 
are  springs  yielding  large  quantities  of  naphtha,  which  is  used  throughout 
the  region  for  lamps.  In  Europe  there  are  a  few  similar  deposits.  On 
one  of  the  Ionian  Isles  an  oil  formation  exists,  and  the  oracular  fires  of 
ancient  Greece  have  been  attributed  to  similar  sources.  Oil-springs  also 
occur  in  Bavaiia  and  in  the  Grand  Duchy  of  Modena,  in  France,  and 
one  near  Amiano,  in  Italy,  which  was  formerly  used  for  lighting  the 
city  of  Genoa. 

IV.  Peat  has  been  employed  for  the  manufacture  of  oils,  but  up  to 
the  present  time  with  no  marked  success.  An  able  and  elaborate  paper 
on  this  subject  by  Dr.  Paul,  will  be  found  in  the  sixth  volume  of  the 
*  Chemical  News.*  Peat,  on  distillation  yields  all  the  products  Which 
are  obtained  from  coal,  but  the  main  question  is  whether  the  operations 
can  be  carried  on,  to  be  remunerative. 

V.  American  Petroleum  has  led  to  a  wonderful  trade  in  that 
country  ;  in  1862  there  was  exported,  10,625,568  gallons.  The  existence 
of  Petroleum  in  America  has  long  been  known,  having  been  collected 
by  the  Seneca  Indians,  and  used  by  them  chiefly  for  medicinal 
purposes.  The  first  discovery  of  a  large  supply  was  in  1859,  when  a  vein 
was  opened  whilst  boring  in  search  of  a  salt  spring.  One  well  alone  is 
stated  to  have  yielded  7,000  gallons  per  day  and  another  100  gallons 
per  minute.  Large  quantities  ran  to  waste  from  the  difficulty  of  getting 
vessels  to  receive  it,  so  that  eventually  the  whole  district  became 
odorous  from  oil  and  the  veiy  ground  sticky  with  it 

The  petroleum  region  embraces  a  vast  extent  of  the  Continent.  It 
is  known  to  extend  from  the  Southern  extremity  of  the  Ohio  Valley 
North  to  Georgian  Bay,  and  from  the  Alleghanies  East,  in  Pennsyl- 
vania^ to  the  Western  limits  of  the  bituminous  coal-fields.  It  has  been 
found  in  Virginia,  Maryland,  Pennsylvania,  New  York,  Ohio,  Michigan, 
Kentucky,  Tennessee,  Kansas,  Illinois,  Texas,  and  California. 

The  petroleum  is  obtained  by  boring  holes  in  the  rock  three  or  four 
inches  in  diameter.  When  the  oil  is  struck  it  flows  for  some  time  from 
the  pressure  below,  without  the  aid  of  a  pump.  An  iron  pipe  is  then 
inserted,  and  to  the  top  of  this  a  pump  is  attached  and  worked  by  hand 
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or  Bteam  power.  The  average  depth  at  which  oil  is  procured,  does  not 
far  exceed  250  feet,  the  strata  penetrated  being  chiefly  limestone, 
sandstone,  and  shale.  Some  wells  yield  200  barrels  per  day,  one  in 
Pennsylvania  at  the  depth  of  170  feet  yields  300  barrels  per  day.  At 
the  present  time  upwards  of  550  wells  are  in  operation  yielding  about 
30,000  gallons  of  crude  oil  daily.  There  are  two  sources  in  the  West 
for  petroleum  springs.  1.  The  oil  regions  of  Pennsylvania  and  N.  E. 
Ohio,  which  are  on  the  bitiiiuinous  coal  measures  and  sandstones  of  the 
Poi  tage  and  Chemung  groups.  2.  The  oil  regions  of  W.  Virginia  and 
S.  Ohio,  including  a  portion  of  W.  Pennsylvauiu  which  are  on  the  coal 
measures. 

The  source  and  formation  of  Rock  oil  is  di&icult  of  explanation 
and  has  given  rise  to  different  and  various  opinions.  One  hypothesis  is 
that  petroleum  has  its  origin  in  coal  beds,  that  a  low  heat  in  the  coal 
seams  drives  off  hydro-carbon  vapour,  which  is  condensed  in  the  pores 
of  the  rocks  and  ^he  soil,  and  is  washed  by  rains  into  subterrantous 
recesses  situated  at  various  depths  in  the  rocky  strata ;  an  evident 
objection  to  this  explanation  is  that  the  coal  of  the  district  possesses 
the  natural  quantity  of  hydro-carbon  and  bitumen. 

Another  theoi-y  is,  that  the  oil  was  produced  at  the  time  of  original 
bituminisation  of  the  vegetable  or  animal  matter.  If  this  was  so, 
wherever  there  is  bituminous  coal,  we  should  expect  to  find  correspond- 
ing quantities  of  oil.  This  is  not  so,  there  is  no  oil  except  in  fissures 
in  the  rocks  overlying  the  bituminous  strata,  and  these  fissures  can  be 
shown  to  have  been  made  since  the  coal  strata  became  bitumenised. 

Petroleum  occui-s  in  rocks  of  all  ages  from  the  lower  Siluiian  to 
the  tertiary  ;  it  is,  doubtless,  of  organic  origin,  and  is  generally  found 
impregnating  limestone,  more  rarely,  sandstones  and  shales.  The 
presence  of  it  in  the  lower  paloeozoic  rocks  which  contains  no  traces  of 
land  plants  is  a  sufficient  proof  that  petroleum  has  not  in  every  case 
been  derived  from  terrestrial  vegetation,  but  may  have  been  formed 
from  marine  plants  or  animals,  or  both ;  of  the  latter,  the  Pooh  and 
shale  which  contains  abundant  remains  of  fishes  and  Crustacea,  and 
affords  in  distillation  a  large  quantity  of  illuminating  oil  is  an  example. 
This  is  not  surprising  when  it  is  recollected  that  considerable  portions 
of  the  tissue  of  the  lower  animals  is  deatitute  of  nitrogen  and  similar 
in  composition  to  the  woody  fibre  of  plants.  Sir  W.  E.  Logan  describes 
the  Canadian  oil  as  being  yielded  by  a  limestone  formed  chiefly  of  fossil 
corals  in  the  pores  of  which  the  oil  is  stored,  so  that  the  oil  may  be  the 
result  of  the  decomposition  of  the  soft  jellylike  animalcules,  in  the 
same  manner  as  the  decay  of  plants  has  in  later  times  given  rise  to 
bituminous  coal.  However  this  may  be,  the  production  of  petroleum 
there  is  every  reason  to  believe  is  due  to  the  decomposition  of  organic 
matter,  but  the  exact  conditions  under  which  it  is  capable  of  being 
produced  are  unknown,  or  wherefore  it  should  from  decomposition 
rather  assume  the  form  of  this  substance  than  that  of  lignite  or  coal. 
But  in  the  fermentation  of  sugar  (to  which  we  may  compare  the  trans- 
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formation  of  woody  fibre)  according  to  the  circumstances  under  which 
it  occurs  various  products  result,  under  certain  conditions  it  yields 
carbonic  acid  and  alcohol,  under  others  butyric  and  carbonic  acids,  and 
in  certain  modified  fermentations  the  acetic,  lactic  and  propionic  acids. 
The  oils  of  Canada  although  long  known  to  have  existence  in  that 
country,  did  not  attract  the  attention  of  adventurers  until  1853,  and 
were  not  until  1867  turned  to  profitable  account.  The  very  successful 
introduction  of  the  new  coal  oils  for  lubricating  and  illuminating 
purposes  by  Mr.  Young,  led  to  the  formation  of  a  company  which 
secured  the  lands  of  Enniskillen,  in  which  the  superficial  deposits  of 
asphalt  occur,  for  the  purpose  of  using  it  as  a  substitute  for  coals  in 
the  manufacture  of  such  oils.  But  on  penetrating  below  the  asphalt 
large  quantities  of  the  materials  were  found  in  a  fluid  state,  and  there- 
fore much  nearer  the  conditions  required  for  the  manufacture.  There 
are  now  about  nine  wells  (from  100  to  230  feet  deep)  in  operation,  yielding 
three  to  four  hundred  barrels  per  day.  The  soil  penetrated  is  a  stiff  clay, 
arising  from  the  decomposition  of  the  underlying  rocks  which  have  the 
characters  and  contain  the  fossils  peculiar  to  the  Hamilton  group  of  the 
Devonian  system.  No  rock  of  a  bituminous  nature  seems  yet  to  have 
been  struck,  although  detached  masses  of  bituminous  shale  are  met 
with.  The  oil  is  diffused  through  the  clay,  penetrating  numerous  cracks 
or  fissures,  and  rises  up  in  such  quantities  that  the  weUs  have  the 
appearance  of  boiling  cauldrons  of  pitch.  Although  the  oil-bearing 
rocks  are  nearer  the  surface  in  Canada  than  in  the  United  States,  the 
oil  of  the  latter  loses  less  per  cent,  by  purification,  and  has  a  less 
unpleasant  odour,  the  thick  tarry  consistence,  of  the  Canadian  causes 
difiiculty  in  its  rectification  on  account  of  the  frothing. 

The  American  rock-oil  is  composed  of  a  series  of  hydro-carbons, 
with  different  degrees  of  inflammability,  and  different  boiling-points. 
Its  specific  gravity  is  from  0*830  to  0*890.  MM.  Pelaire  and  Cahours 
have  separated  from  it  twelve  hydro-carbons  of  the  marsh  gas  series. 
They  could  discover  in  it  no  benzine,  nor  any  of  its  homologues,  which 
they  consider  seems  to  indicate  that  the  petroleum  could  not  have  been 
derived  from  coal,  unless  it  had  undergone  a  decomposition  different  to 
that  of  ordinary  distillation.  The  products  more  nearly  resemble  those 
which  are  formed  when  various  fatty  acids,  their  corresponding  alcohols, 
and  a  great  number  of  organic  bodies  containing  carbon  and  hydrogen  in 
the  proportion  of  equivalent  to  equivalent,  are  submitted  to  high 
temperatures. 

These  oils  axe,  as  is  well  known  at  the  present  time  extensively 
used  for  the  production  of  artificial  li^ht.  The  term  petroleum  or  rock 
oil  being  properly  applied  to  those  which  are  produced  naturally,  whilst 
the  product  of  the  distillation  of  coal,  shales,  &c.,  are  called  Pnotogen, 
Parafl&n,  or  Coal  Oil ;  many  manufacturers  have  ^ven  to  their  products 
peculiar  and  unmeaning  names,  such  as  Casellme,  Belmontme,  &c. 
They  are  burnt  in  properly  constructed  lamps,  with  flat  or  round  wicks, 
in  the  former  case  the  greatest  amount  of  light  is  procured  by  cutting 
the  wick  flat,  so  that  the  top  is  made  as  even  as  possible. 

These  hydro-carbon  oils  are  the  best  means  of  light  for  domestic 
purposes,  inasmuch  as  they  give  the  largest  amount  of  light  with  the 
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least  development  of  heat.  The  following  tables  are  by  Dr.  Frank- 
land  ;  the  first  gives  the  illuminating  equivalents  of  various 
materials,  showing  the  quantity  of  other  substances  which 
would  be  required  to  give  the  same  amount  of  light  as  would  be 
obtained  from  one  gallon  of  Young's  Paraffin  oil. 

Young's  Paraffin  oil        .       .      ,      .1*00  gallons. 
American  Rock  oil         ....     1*26  „ 

Paraffin  candles   18*6  pounds 

Sperm      „  .....  22*9  „ 

Wax         „    26-4  „ 

Stearine   „    27*6  „ 

Composite  „  .....  29*5  „ 

Tallow     „    390  „ 

The  following  table  shows  the  comparative  cost  of  the  light  of  20 
sperm  candles,  each  burning  10  hours  at  tlie  rate  of  120  grains  per 
hour,  and  of  the  heat  evolved  per  hour : — 

s.  d.  Unit  of  heat. 

Tallow  2    8  100 

Wax         ......    7    2i  ) 

Sperm  6   8  ( 

Paraffin  candles       .      .       .      .    3  10  66 

Rock  oil   7       I  „Q 

Paraffin  oil  6  S 

Coal  gas   4^  47 

Cannel  gas       ...      .  3  32 

The  objections  which  have  operated  chiefly  against  these  oils  as 
agents  for  the  production  of  artificial  light  have  arisen  from  the  fear 
ot  explosion,  and  the  unpleasant  odour  produced  during  their  com- 
bustion. It  is  unquestionable  that  accidents  have  occasionally  arisen 
from  explosion  of  the  oil  in  lamps  by  the  ignition  of  the  explosive 
mixture  which  their  vapours  form  with  air.  When  the  accident  occurs 
it  arises  from  imperfect  purification  of  the  liquid,  by  the  imperfect 
removal  of  the  benzine  or  more  volatile  constituents,  so  that  the  safety 
of  a  given  sample  depenos  upon  the  temperature  at  which  vapour  is 
given  off.  The  purification  is  now  more  efficiently  performed  than 
when  the  materials  were  firet  manufactured,  and  as  the  cistern  of  a  lamp, 
especially  if  made  of  glass  or  other  nonconducting  substance,  is  never 
likely  to  rise  higher  in  temperature  than  100  deg.,  all  oils  which  do  not 
give  off  vapour  at  that  heat  may  be  considered  ssSe.  A  simple  test  is  the 
application  of  a  light  to  a  small  quantity,  if  it  takes  fire,  and  burns 
like  alcohol  it  is  unsafe.  The  other  objection  is,  the  odour  which  they 
produce  during  combustion,  various  oils  differ  in  this  respect,  which  in 
some  measure  depends  upon  their  constitution  and  their  purity  ;  but  it 
may  be  greatly  lessened  or  entirely  overcome  by  attention  to  certain 
precautions.  The  chief  causes  are  imperfect  combustion  with  conse- 
quent production  of  offensive  empyreumatic  substances,  and  the  volatili- 
sation of  a  portion  of  the  fluid  unconsumed.  The  lamp  should 
therefore  be  burnt  with  a  good  flame,  and  the  wick  well  turned  up,  the 
cistern  of  the  lamp  not  filled  too  full,  and  all  the  metal  of  the  burning 
parts  kept  scrupulously  clean. 

The  length  of  this  notice  of  petroleum  precludes  the  consideration 
of  the  uses  of  a  large  number  of  other  substances  which  are  obtained  with 
the  oil  by  the  distillation  ot  coal,  and  which  admit  of  most  valuable 
and  extensive  employment  such  as  Benzole,  Paraffin,  &c.,  as  well  as  the 
application  of  Rock  oil  to  the  manufacture  of  illuminating  gas  which 
has  been  carried  out  successfully  in  New  York. 
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ON  THE  OWALA  OR  OPOCHALA. 

BT  JOHN  B.  JACKSON. 

lu  the  3rd  volume  of  the  Technologist,  at  p.  155,  is  an  account  of 
the  '<  Owala,"  or  <*  Opochala"  of  Western  Africa,  and  of  the  oil  which  is 
yielded  by  its  seeds.  At  the  time  that  article  was  written,  little  was  known 
of  the  habits  of  the  plant,  and  consequently  the  native  name  was  all  the 
clue  that  could  be  had,  with  the  exception  that  from  the  form  of  the 
pods,  seeds,  &c.,  it  was  clearly  seen  to  belong  to  the  Leguminous  order. 
Since  then,  however,  Mr.  Gustave  Mann,  the  zealous  botanical  collector 
to  the  Royal  Gardens,  Kew,  who  has  spent  three  years  in  West  Tropical 
Africa,  has  identified  it  with  the  Pentaclethra  macrophyllay  Benth,  belonging 
to  Legamino88B,  sub  order  Mimosess.  It  is  a  large  and  handsome  forest 
tree,  with  bipinnate  leaves  2-3  feet  in  length,  made  up  of  many  trapezi- 
form  leaflets,  each  about  an  inch  long,  and  the  small  flowers  arranged 
in  a  spicate  manner  on  the  branches  of  a  terminal  panicle.  The  x>ods 
in  the  Museum  of  the  Royal  Gardens,  Kew,  which  are  those  sent  home 
by  the  late  Mr.  Barter,  are  not  only,  as  stated  in  the  paper  before  alluded 
to,  1  foot  long,  but  quite  2  feet,  and  this,  I  understand,  is  about  the 
ordinary  length,  the  widest  part  three  inches,  and  the  thickness  of  the 
entire  pod  about  1  inch.  The  seeds  lie  in  an  oblique  direction.  One  of  the 
most  peculiar  things  connected  with  the  pod  is  the  extraordinary  strength 
of  the  fibrous  tissue  of  which  it  is  composed.  The  valves  are  each  a 
quarter  of  an  inch  thick,  made  up  entirely  of  this  strong  fibrous  sub- 
stance, the  fibres  running  longitudinally.  When  ripe,  the  two  valves 
burst  open  with  a  loud  report,  scattering  the  seeds,  and,  at  the  same 
time,  each  valve  contracting  and  curling  round  in  opposite  directions. 
So  great  is  this  power  of  contraction,  that  if  the  pods  be  bound  round 
with  strong  wire  at  the  distance  even  of  two  or  three  inches  apart,  it 
frequently  bursts  between  its  bands  as  if  overloaded  inside,  but  in  all 
cases  the  membranous  lining  of  the  pod  always  remains  uninjured. 
This  peculiar  habit  of  contraction  was  first  brought  to  my  notice  as  the 
pods  were  lying  amongst  other  specimens  of  fruits,  seeds,  &c.,  which 
had  been  recently  brought  from  a  cold  room  into  a  warm  one,  by  a 
motion  at  intervals  amongst  the  whole  collection.  Upon  examination, 
I  found  that  the  apparent  vitality  was  in  the  pods  of  the  Pentaclethra^ 
the  valves  of  which  were  gradually  rolling  themselves  into  a  much 
smaller  compass,  of  course  upsetting  the  other  things  by  their  move- 
ments. 

The  seeds,  besides  yielding  the  oil  alluded  to,  are  collected  at  the 
seasons  of  their  falling,  and  eaten  as  food  by  the  natives  of  Fernando  Po. 

Kew,  July  11,  1868. 
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ON  THE  TALLOW  TREE  {STILLINGIA  SEBIFERA)  AND  THE 
PELA,  OR  INSECT  WAX  OF  CHINA. 

BT  D.  J.  liAGGOWAN,  M.D. 

The  botanical  characters  of  this  member  of  the  Enphorbiacees  are 
too  well  l^nown  to  require  description,  but  hitherto  no  accurate  account 
has  been  published  of  its  various  u^es ;  and  although  it  has  become  a 
common  tree  in  some  parts  of  India  and  America,  its  value  is 
appreciated  only  in  China,  where  alone  its  products  are  properly 
elaborated. 

In  the  '  American  Encyclopeodia,'  it  is  stated  that  this  tree  is  almost 
naturalised  in  the  maritime  parts  of  South  America,  and  that  its  cap- 
sules and  seeds  are  crushed  together  and  boiled,  the  fatty  matter  being 
skimmed  as  it  rises,  hardening  when  cool. 

Dr.  ItoxbuTgh  in  his  excellent  *  Flora  Indica,'  says : — It  is  now  very 
common  about  Calcutta,  where  in  the  course  of  a  few  years  it  has  be- 
come one  of  the  most  common  trees.  It  is  in  flower  and  fruit  most  part 
of  the  year.  In  Bengal  it  is  only  considered  an  ornamental  tree.  The 
sebaceous  produce  of  its  seeds  is  not  in  sufficient  quantity,  nor  its 
quality  so  valuable  as  to  render  it  an  object  worthy  oi  cultivation.  It 
is  only  in  very  cold  weather  that  this  substance  becomes  firm  ;  at  all 
other  times  it  is  in  a  thick,  brownish  fluid  state,  and  soon  becomes 
rancid.   Such  is  my  o^>iuion  of  the  famous  vegetable  tallow  of  China.*^ 

Dr.  Roxburgh  was  evidently  misled  in  his  experiments  by  pursuing 
a  course  similar  to  that  which  is  described  in  the  '  Encyclopsodia  Ameri- 
cana,* and  in  many  other  works,  or  he  would  have  formed  a  very  different 
opinion  of  this  curious  material.  Analytical  chemistry  shows  animal 
tallow  to  consist  of  two  proximate  principles — stearine  and  claine.  Now 
what  renders  the  fruit  of  this  tree  peculiarly  interesting,  is  the  fact  that 
both  these  principles  exist  in  it  separately  in  nearly  a  pure  state.  By 
the  above-named  process,  stearine  and  claine  are  obtained  in  a  mixed 
state,  and  consequently  present  the  appearance  described  by  Roxburgh. 
Nor  is  the  tree  prized  merely  for  the  stearine  and  claine  it  yields,  though 
these  products  constitute  its  chief  value  ;  its  leaves  are  employed  as  a 
black  dye ;  its  wood,  being  hard  and  durable,  may  be  easily  used  for^ 
printing  blocks,  and  various  other  articles,  and  finally,  the  refuse  of  the 
nut  is  employed  as  fuel  and  manure. 

The  SaiUngia  sebifera  is  chiefly  cultivated  in  the  provinces  of 
Kiangsi,  Kongnain,  and  Chihkiang.  In  some  districts  near  Hangchan, 
the  inhabitants  defray  all  their  taxes  with  its  produce.  It  grows  alike 
on  low  alluvial  plains  and  on  granite  hills,  on  the  rich  mould  at  the 
nuugins  of  lakes,  and  on  the  sandy  sea-beach  ;  the  sandy  estuary  of 
Hangchan,  yields  little  else.  Some  of  the  trees  at  this  place  are  known 
to  be  severed  hundred  years  old,  and  though  prostrated,  still  send  forth 
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branches  and  bear  fruit.  Some  are  made  to  fall  over  rivulets,  forming 
convenient  bridges.  They  are  seldom  planted  where  anything  else  can 
be  conveniently  cultivated — ^in  detached  places,  in  comers  about  houses, 
roads,  canals,  and  fields. .  Grafting  is  performed  at  the  close  of  March, 
or  early  in  April,  when  the  trees  are  about  three  inches  in  diameter,  and 
also  when  they  attain  their  growth. 


WAX-TREE  AND  INSECT. 

Fac-simile  of  a  drawing  made  from  the  Pun-tsaou-kang-muh.  The  upper 
characters  on  the  left  are  Chwng-UL  (insect-wax) ;  beneath  them,  Ld-chung  (wax- 
seed  ;  in  the  right-hand  corner  at  bottom  Tung-tsing-shoo  (winter-green-tree). 

The  *  Fragrant  Herbal '  recommends  for  trial  the  practice  of  an  old 
gardener,  who,  instead  of  grafting,  preferred  breaking  the  small  branches 
and  twigs,  taking  care  not  to  tear  or  wound  the  bark.  In  mid-winter, 
when  the  nuts  are  ripe,  they  are  cut  oflF  with  their  twigs  by  a  sharp  ores- 
centic  knife,  attached  to  the  extremity  of  a  long  pole,  which  is  held  in 
the  hand  and  pushed  upwards  against  the  twigs,  moving  at  the  same 
time  such  as  are  fruitless.  The  capsules  are  gently  pounded  in-a  mortar 
to  loosen  the  seeds  from  their  shells,  from  which  they  are  separated  by 
sifting.    To  facilitate  the  separation  of  the  white  sebaceous  matter  en- 
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vcloiring  the  seeds,  they  are  strained  in  tabs,  having  convex  open  wicker 
bottoms,  placed  over  cauldrons  of  boiling  water.  When  thoroughly 
heated,  they  are  reduced  to  a  inash  in  the  mortar,  and  thence  transferred 
to  bamboo  sieves,  kept  at  a  uniform  temperature  over  hot  ashea  A 
single  operation  does  not  suffice  to  deprive  them  of  their  tallow  ;  the 
steaming  and  sifting  axe,  therefore  repeated.  The  article  thus  procured 
becomes  a  solid  mass  on  falling  through  the  sieve ;  and  to  purify  it,  it  is 
melted  and  formed  into  cakes  for  the  press.  These  receive  their  form 
in  bamboo  hoops,  a  foot  in  diameter,  and  three  inches  deep,  which  are 
laid  on  the  ground  over  a  little  straw. 

On  being  filled  with  the  hot  liquid,  the  ends  of  the  straw  beneath 
are  drawn  up  and  spread  over  the  top,  and  when  of  a  sufficient  con- 
sistence, are  placed  with  their  rings  in  the  press.  This  apparatus,  which 
is  of  the  rudest  description,  is  constructed  of  two  large  beams  placed 
horizontally  so  as  to  form  a  trough  capable  ol  containing  about  fifty 
of  the  rings  with  their  sebaceous  cakes  ;  at  one  end  it  is  closed,  and  at 
the  other  it  is  adapted  for  receiving  wedges,  which  are  successively 
driven  into  it  by  ponderous  sledge  hammers  wielded  by  athletic  men. 
The  tallow  oozes  in  a  melted  state  into  a  receptacle  below,  where  it 
cools.  It  is  again  melted  and  poured  into  tubs  smeared  with  mud  to 
prevent  its  adhering.  It  is  now  marketable,  in  masses  of  about  80  lbs. 
each,  hard,  brittle,  white,  opaque,  tasteless,  and  without  the  odour  of 
animal  tallow. 

Under  high  pressure  it  scarcely  stains  bibulous  paper;  melts  at 
104  deg.  Fahr.  It  may  be  regarded  as  almost  pure  stearine  ;  the  slight 
difference  is  doubtless  owing  to  the  admixture  of  oil  expressed  from  the 
seed  in  the  process  just  described.  The  seeds  yield  about  8  per  cent  of 
tallow,  which  sells  at  2^.  per  pound. 

The  process  for  pressing  the  oil  which  is  carried  on  at  the  same  time 
remains  to  be  noticed ;  it  is  contained  in  the  kernel  of  the  nut,  the 
sebaceous  matter,  which  lies  between  the  shell  and  the  husk,  having 
been  removed  in  the  manner  described.  The  kernel  and  the  husk  cover- 
ing it  is  ground  between  two  stones,  which  are  heated,  to  prevent  clogging 
from  the  sebaceous  matter  still  adhering.  The  mass  is  then  placed  in 
a  winnowing  machine,  precisely  like  those  in  use  in  western  countries- 
The  chaff  being  separated,  exposes  the  white  oleaginous  kernels,  which 
after  being  steamed  are  placed  in  a  mill  to  be  washed.  This  machine  is 
formed  of  a  circular  stone  groove,  twelve  feet  in  diameter,  three  inches 
deep,  and  about  as  many  wide,  iato  which  a  thick  solid  stone, 
8  feet  in  diameter,  tapering  at  the  edge,  is  made  to  revolve  perpen- 
dicularly by  an  ox  harnessed  to  the  outer  end  of  its  axle,  the  inner 
taming  on  a  pivot  in  the  centre  of  the  machine.  Under  this  ponderous 
weight  the  seeds  are  reduced  to  a  mealy  state,  steamed  in  the  tubs, 
formed  into  cakes,  and  pressed  by  w^ges  in  the  manner  above  de- 
scribed ;  the  process  of  washing,  steaming,  and  pressing,  being  repeated 
with  the  kernels  likewise. 
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Tlie  kernels  yield  above  30  per  cent,  of  oil.  It  is  called  ising-yu, 
sells  for  about  3  cents,  (lid.)  per  lb.,  answers  well  for  lamps,  though  in- 
ferior for  this  purpose  to  some  other  vegetable  oils  in  use.  It  is  also 
employed  for  various  purposes  in  the  arts,  and  has  a  place  in  the  Chinese 
*  Pharmacopoeia,'  because  of  its  quality  of  changing  grey  hair  black,  and 
other  imaginary  virtues. 

The  husk  which  envelopes  the  kernel,  and  the  shell  which  encloses 
them  and  their  sebaceous  covering  are  used  to  feed  the  furnaces, 
scarcely  any  other  part  being  needed  for  this  purpose*  The  residuary 
tallow  cakes  are  also  employed  for  fuel,  as  a  small  quantity  of  it  re- 
mains ignited  a  whole  day.  It  is  in  great  demand  for  chafing  dishes 
during  the  cold  season,  and  finally,  the  cakes  which  remain  after  the  oil 
has  been  pressed  out,  are  mnch  valued  as  a  manure,  particularly  for 
tobacco  fields,  the  soil  of  which  is  rapidly  impoverished  by  the  Virginia 
weed. 

Artificial  illumination  in  China  is  generally  procured  by  vegetable 
oils,  but  candles  aie  also  employed  by  those  who  can  afford  them,  and 
for  lanterns.  In  religious  ceremonies  no  other  material  is  used.  As 
no  one  ventures  out  after  dark  without  a  lantern^  and  as  the  gods 
cannot  be  acceptably  worshipped  without  candles,  the  quantity  con- 
sumed is  very  gi*eat.  With  an  unimportant  exception  the  candles  are 
always  made  of  what  I  beg  to  designate  as  vegetable  stearine. 

When  the  candles,  which  are  made  by  dipping,  are  of  the  required 
diameter,  they  receive  a  final  dip  into  a  mixture  of  the  same  material 
and  insect-wax,  by  which  their  consistency  is  preserved  in  the  hottest 
weather.  They  are  generallv  coloured  red,  which  is  done  by  throwing  a 
minute  quantity  of  alkanet  root  (Anchuaa  tincttnria,)  brought  from 
Shantung,  into  the  mixture.  Verdigris  is  sometimes  employed  to  dye 
them  green.  The  wicks  are  made  of  rush,  coiled  round  a  stem  of  coarse 
grass,  the  lower  part  of  which  is  slit  to  receive  the  pin  of  the  candle- 
stick, which  is  more  economical  than  if  put  into  a  socket.  Tested  in 
the  mode  recommended  by  Count  Rumford,  these  candles  compare 
favourably  with  those  made  from  spermaceti,  but  not  when  the  clumsy 
wick  of  the  Chinese  is  employed.  Stearine  candles  cost  about  8  cents, 
{4d.)  the  pound. 

Prior  to  the  thirteenth  century  bees-wax  was  employed  as  a  coating 
for  candles  ;  but  about  that  period  the  white-wax  insect  was  discovered, 
since  which  bees  wax  has  been  wholly  superseded  by  the  more 
costly  but  incomparably  superior  product  of  this  insect.  It  has  been 
described  by  Abbe  Grosier,  Sir  Geoige  Staunton,  and  others,  but  those 
accounts  differ  so  widely  among  themselves,  as  well  as  from  that  given 
by  native  authors,  as  to  render  further  inquiry  desirable.  From  the 
description,  given  by  Grosier,  entomologists  have  supposed  the  insect 
which  yields  the  pe-kiy  or  white  wax,  to  be  a  species  of  Coccus.  Staunton, 
on  the  contrary,  describes  it  as  a  species  of  Cicada  {Flaia  Umhata.)  As 
described  by  Chinese  writers,  however,  it  is  evidently  an  apterous 
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insect ;  hence  the  inference,  either  that  there  are  two  distinct  species 
which  prodace  white  wax,  or  that  the  insect  Stannton  saw  was  fialsely 
represented  as  the  ehihorator  of  this  heautifol  material. 

A  few  particuhu^s  r^arding  the  Himalaya  wax  insect  {Plata  limbataf) 
hy  Captain  Hutton,  are  published  in  the  '  Journal  of  the  Asiatic  Society 
of  Bengal,*  vol.  xii  p.  898.  After  alluding  to  Sir  George  Staunton's  and  the 
Abb6  Grosier's  account  of  the  wax-yielding  insect  of  China  and  to 
various  authorities,  Captain  Hutton  observes  :  "  From  all  these  state- 
ments, therefore,  we  arrive  at  the  positive  conclusion,  that  as  this 
deposit,  (that  of  F,  limbata,)  will  neither  melt  on  the  fire,  per  se,  nor 
combine  with  oil,  it  cannot  be  the  substance  from  which  the  famous 
white  wax  in  China  is  found  ;  and  we  are  led  to  perceive  from  the  dif- 
ference in  the  habits  of  the  larva  of  Flata  limhata^  and  that  ol  the  insect 
mentioned  by  the  Abbe  Grosier,  that  the  wax  is  rather  the  produce  of 
a  species  of  Coccus  than  of  the  larva  of  F,  limbata,  or  even  of  the  allied 
F.  nigricorttisJ* 


coccus  SINENSIS,  WESTWOOD. 

ABC.  Mature  female  insects  adhering  to  pieces  of  stick  partially  encrusted 
with  the  wax  {natural  sige). 

D.  Vertical  section  of  a  piece  of  the  crude  wax,  showing  the  position  of  the 
young  insects  {iMigniJied), 

The  subjoined  account  has  been  principally  derived  from  the  Puntsau 
and  the  Kiangfangpu,  two  native  herbals  of  high  authority.  The  insect 
feeds  on  an  evergreen  shrub  or  tree,  {Liyustrum  lucidum*)  which  is 
found  throughout  Central  China  from  the  Pacific  to  Thibet,  but  the 
insect  chiefly  abounds  in  the  province  of  Szetchuen.  It  is  met  with  also 
in  Yunan,  Hunan,  and  Hupeh.  A  small  quantity  is  produced  in 
Eiuhwa,  Chekiang  province,  of  a  superior  description.  Much  attention 
is  paid  to  the  cultivation  of  this  tree  ;  extensive  districts  of  country  are 
covered  with  it :  and  it  forms  an  important  branch  of  agricultural 
industry.  In  planting  they  are  arranged  with  the  mulberry,  in  rows 
about  12  feet  apart ;  both  seeds  and  cuttings  are  employed.   If  the 


*  The  Himalaya  insect  is  not  confined  to  a  Ligustrum. 
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former  they  are  soaked  in  water  in  which  iinhusked  rice  has  been 
washed  and  their  shells  pounded  off.  When  propagated  by  cuttings, 
branches  an  inch  in  diameter  are  recommended  as  the  most  suitable 
size. 

The  ground  is  ploughed  semi-annually,  and  kept  perfectly  free  from 
weeds.  In  the  third  or  fourth  year  they  are  stocked  with  the  insects. 
After  the  wax,  or  insect,  has  been  gathered  from  the  young  trees,  they 
are  cut  down  just  below  the  lower  branches,  about  four  feet  from  the 
ground,  and  well  manured.  The  branches  which  sprout  the  following 
season  are  thinned,  and  made  to  grow  in  nearly  a  perpendicular  direc- 
tion. The  process  of  cutting  the  trunk  within  a  short  distance  of  the 
ground  is  repeated  every  four  or  five  years,  and,  as  a  general  rule,  they 
are  not  stocked  until  the  second  year  after  this  operation. 

Sometimes  the  husbandman  finds  a  tree  which  the  insects  them- 
selves have  attained  ;  but  the  usual  practice  is  to  stock  them,  which  is 
effected  in  spring,  with  the  nests  of  the  insect.  These  are  about  the 
size  of  a  "  fowl's  head  V  and  are  removed  by  cutting  off  a  portion  of  the 
branch  to  which  they  are  attached,  leaving  an  incli  each  side  of  the  nest. 
The  sticks,  with  the  adhering  nests,  are  soaked  in  unhusked  rice-water 
for  a  quarter  of  an  hour,  when  they  may  be  separated.  When  the 
weather  is  damp  or  cool  they  may  be  preserved  in  jars  for  a  week ; 
but  if  warm,  they  are  to  be  tied  to  the  branches  of  the  trees  to  be  stocked, 
without  delay,  being  first  folded  between  leaves.  By  some  the  nests  are 
probed  out  of  their  seat  in  the  bark  of  the  tree,  without  removing  the 
branches.  At  this  period  they  are  particularly  exposed  to  the  attacks 
of  birds,  and  require  watching. 

In  a  few  days  after  being  tied  to  the  tree,  the  nests  swell,  and 
innumerable  white  insects,  the  size  of  "  nits,''  emerge,  and  spread  them- 
selves on  the  branches  of  the  tree  ;  but  soon,  with  one  accord,  descend 
towards  the  ground,  when,  if  they  find  any  grass,  they  take  up  their 
quarters.  To  prevent  this,  the  ground  is  kept  quite  bare  ;  care  being 
taken  also  that  their  implacable  enemies,  the  ants,  have  no  access  to  the 
tree.  Finding  no  congenial  resting-place  below,  they  re-ascend,  and 
fix  themselves  to  the  lower  surface  of  the  leaves,  where  they  remain 
several  days,  when  they  repair  to  the  branches,  perforating  the  bark  to 
feed  on  the  fluid  within. 

From  "nits"  they  attain  the  si^e  of  "Pedicultis  homi"  Having 
compared  them  to  this,  the  most  familiar  to  them  of  all  insects,  our 
author  deems  further  description  superfluous.  Early  in  June  the  insects 
give  to  the  trees  the  appearance  of  being  covered  with  hoar-frost,  being 
changed  into  wax soon  after  this  they  are  scraped  off,  being  pre- 
viously sprinkled  with  water.  If  gathering  be  deferred  till  August,  they 
adhere  too  firmly  to  be  easily  removed.  Those  which  are  suffered  to 
remain  to  stock  trees  the  ensuing  season,  secrete  a  purplish  envelope 
about  the  end  of  August,  which  at  first  is  no  larger  than  a  grain  of  rice ; 
but  as  incubation  proceeds,  it  expands  and  becomes  as  large  as  a  fowl's 
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head,  which  is  in  Bpring,  when  the  nests  are  transfened  to  other  trees, 
one  or  more  to  each,  according  to  their  size  and  vigor,  in  the  manner 
already  described. 

On  being  scraped  from  the  trees,  the  crude  material  is  freed  from  its 
impurities,  probably  the  skeleton  of  the  insect  by  spreading  it  on  a 
strainer,  covering  a  cylindrical  vessel,  which  is  placed  in  a  caldron  of 
boiling  water.  The  wax  is  received  into  the  former  vessel,  and  on  con- 
gealing is  ready  for  market 

The  pe-la  or  white  wax,  in  its  chemical  properties  is  analogous  to 
purified  beeswax,  and  abo  spermaceti,  but  differing  from  both  ;  being, 
in  my  opinion,  an  article  perfectly  mi  generis.  It  is  perfectly  white, 
translucent,  shining,  not  unctuous  to  the  touch,  inodorous,  insipid, 
crumbles  into  a  dry  inadhesive  powder  between  the  teeth,  with  a  fibrous 
texture  resembling  fibrous  feldspar ;  insoluble  in  water ;  dissolves  in 
essential  oil ;  and  is  scarcely  affected  by  boiling  alcohol,  the  adds,  or 
alkalies. 

The  aid  of  analytical  chemistry  is  needed  for  the  proper  elucidation 
of  this  most  beautiful  material  There  can  be  no  doubt  that  it  would 
prove  altogether  superior  in  the  arts  to  purified  beeswax.  On  extraor- 
dinary occasions,  the  Chinese  employ  it  for  caudles  and  tapers.  It  has 
been  supposed  to  be  identical  with  the  white  wax  of  Madras  ;  but  as 
the  Indian  article  has  been  found  useless  in  the  manufacture  of  candles 
(Dr.  Pearson,  Philosophical  Transactions,  vol  21),  it  cannot  be  the  same. 
It  far  excels  also  the  vegetable  wax  of  the  United  States,  (Myrica 
ceri/era.) 

.  Some  interesting  particulars  on  this  subject  are  contained  in  a 
memoir  in  the  Philosophical  Transactions  for  1848,  by  Mr.  B.  C.  Brodie, 
entitled  "  On  the  Chemical  Nature  of  a  wax  for  China.'*  Mr.  Brodie 
states  that  although  in  appearance  the  substance  resembles  stearine  or 
spermaceti  more  than  beeswax,  it  comes  nearest  to  purified  cerin.  The 
Comptes  Rendu  for  1840,  tome  x.  p.  618,  contains  a  communication  by 
M.  Stanislas  Julien  on  the  China  wax,  and  the  insect  which  yields  it. 
The  wax  insects  are  there  stated  to  be  raised  upon  four  species  of 
planes,  these  are  Niu-tching  {Rhus  succedanea)  Tung-tsing  (Ligustrum 
glahrum  and  lucidum)  Chouikin,  supposed  to  be  Hibiscus  syriacus,  and 
Tcha-la  (botanical  name  unknown).  Rhus  succedanea,  or  a  nearly 
allied  species  occurs  in  the  Himalayahs. 

Is  this  substance  a  secretion  ?  There  are  Chinese  who  regard  it  as 
such ;  some  representing  it  to  be  the  saliva,  and  others  the  excrement  of 
the  insect.  European  writers  take  nearly  the  same  view ;  but  the  best 
authorities  expressly  say  that  this  opinion  is  incorrect,  and  that  the 
animal  is  changed  into  wax.  I  am  inclined  to  believe  the  insect  under* 
goes  what  may  be  styled  a^ceraceoiis  degeneration ;  its  whole  body  being 
permeated  by  the  peculiar  product  in  the  same  manner  as  the  Coccus 
cacti  is  by  carmine. 
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The  wax  costs  at  Ningpo  from  22  to  35  cent».  ( Is.  to  Is.  6d.)  per  pound. 
The  annual  product  of  this  humble  creature  in  China  cannot  be  far 
from  400,000  pounds,  worth  more  than  100,000  Spanish  dollars. 

Mr.  Daniel  Hanbury,  with  that  exhaustive  reseaT<;h  and  thorough 
investigation  which  he  bestows  on  all  commercial  subjects  he  ex- 
amines and  treats  of,  has  furnished  one  of  the  most  complete  accounts 
ot  the  insect  white  wax  of  China  in  a  paper  in  the  xii.  vol.  of  the 
'  Pharmaceutical  Journal,'  and  to  the  Council  of  that  Society  we  are 
indebted  for  the  use  of  the  wood-cuts  which  illustrate  this  article.  Mr. 
Hanbury  states  the  only  considerable  importat  ions  of  Chinese  wax  into 
England  were  in  1846  and  1847,  when  nearly  three  tons  were  imported 
into  London.  Some  of  this  wax  sold  in  April  1847  fetched  Is.  3d.  per 
pound,  a  pidce  too  low  to  be  remunerative,  and  no  further  importation 
we  believe  has  taken  place. 

The  insect  wax  occurs  in  commerce  in  circular  cakes  of  various 
dimensions  ;  some  of  those  imported  into  London  had  a  diameter  of 
about  13  inches,  a  thickness  of  3^  inches,  and  were  perforated  near  the 
centre  with  a  hole  five -eighths  of  an  inch  across. 

The  broken  surface  generally  exhibits  the  wax  as  a  beautifully 
sparkling,  highly  crystalline  substance  somewhat  resembling  spermaceti, 
but  much  harder  ;  some  cakes  are  internally  much  less  crystalline  and 
sparkling  than  others.  The  wax  is  colourless  and  inodorous,  or  nearly 
so,  tasteless,  brittle,  and  readily  pulverizable  at  the  temperature  of  60 
Fahr.  The  melting  point  of  the  commercial  wax  is  181.4,  that  of  the 
perfectly  pure  wax,  179.6. 

The  mean  of  Mr.  Brodie's  analyses  of  the  purified  wax  gave  its  com- 
position thus  :— 

Carbon  ....  82.235 
Hydrogen  .  .  .  13.575 
Oxygen    .      .      .  .4.190 


100.000 

In  the  *  Quarterly  Journal  of  the  Chemical  Society,*  vol.  v.,  p.  24, 
will  be  found  an  interesting  pnper  by  Mr.  A.  S.  Maakelyne,  "  on  the 
Oxidation  of  Chinese  Wax.  •*   The  late  Professor  Quekett  states 

When  a  small  portion  of  the  wax  is  examined  under  the  microscope, 
it  is  found  to  consist  of  a  series  of  short  filaments  or  cylinders,  some  of 
which  are  straight,  but  others  more  or  less  curved  ;  within  each  cylinder 
is  a  tubular  cavity  extending  throughout  its  whole  length.  In  fig.  1  is  a 
representation  of  the  cylinders  as  seen  under  a  power  of  500  diameters. 
If  the  wax  be  heated  on  glass,  it  readily  melts  when  the  temperature 
rises  to  184  Fahr.,  and  if  examined  in  this  state,  the  fluid  mass  is  per- 
fectly transparent  and  structureless.  On  cooling,  however,  it  crystallises 
precisely  like  spermaceti,  as  shown  in  fig.  2.   One  of  the  most  perfect 
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insects  taken  out  of  the  wax  is  represented  in  fig.  4.  This  is  its  dorsal 
surface.  Fig.  6  is  a  representation  of  the  abdominal  surface  of  the  same 
insect. 

Fro.  1.  Fio.  2.  Fig.  3. 


It  will  be  seen  that  it  has  six  legs,  and  the  body  is  full  of  wax.  The 
white  filaments  and  minute  oval  bodies  with  which  the  cochineal  insect 
is  surrounded  present  nearly  the  same  structure  as  the  insect  wax.  They 
are  represented  in  fig.  3. 


Fig.  4.  Fio.  5. 


Dr.  Martins,  commenting  on  the  same  subject,  says — In  Mr. 
Hanbury's  paper  it  is  mentioned  that  Flata  limbata  has  been  assumed  to 
^  the  insect  producing  pe-la ;  but,  according  to  Burmeiston  (*  Handbuch 
der  Entomologie,'  II.,  p.  466),  this  insect  only  inhabits  Western  Africa. 
Besides  Cicada  limbata^  Donovan  (Flata  nigricornis,  Fabr.)  is  a  native  of 
China,  and  its  caterpillar  is  stated  to  live  on  StUlingia  sehifera,  to  be 
entirely  covered  with  a  white  down,  which  remains  on  the  leaves,  and 
^Hich,  when  melted,  forms  the  pe-la.    In  the  late  edition  of  Pereira's 
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*  Materia  Medica'  (Vol  II.,  p.  2220),  there  is  a  wood  engraving  giving  a 
good  idea  of  tbia^insect 

The  statements  of  Westwood  and  Quekett,  however  (*  Pharmaceutical 
Journal,'  Vol.  XII.,  p.  482),  that  Coccus  sinensis  produces  pe-la,  render 
the  above  assertions  very  doubtful.  Besides,  it  is  stated  that  the  white 
substance  above  referred  to  is  washed  away  by  the  dew  and  rain,  whereaa 
pe-la  is  well  known  to  be  insoluble  in  water.  I  suspect  that  Flata 
Umhata  exudes  a  sugary  substance — a  kind  of  manna.  Helbig  Miscel- 
laneorum  Ephemerides,'  1693,  p.  459,  No.  18)  mentioned,  a  kind 
of  Ceylon  manna  which,  perhaps,  owes  its  origin  to  this  insect  At  any 
rate,  it  would  be  highly  interesting  if  those  who  can  give  information 
upon  this  subject  would  do  so. 


ON  THE  TRADE  IN  CORK  BARK. 

BT  THE  EDITOR. 

The  trade  in  the  bark  of  the  Quercus  Suher  is  one  respecting  which 
there  is  not  much  recent  detail  accessible,  and  yet  it  is  an  important 
article  of  commerce,  our  imports  reaching  in  value  nearly  a  quarter  of  a 
million  sterling.  The  demand  for  and  consumption  of  cork  in  England 
has  increased,  since  the  year  1848,  three  hundred  per  cent,  and  is  still 
far  beyond  the  actual  means  of  supply.  The  average  imports  of  cork- 
bark  are  about  5,000  tons  annually,  nearly  all  of  which  is  used  here. 
Its  price  varies,  according  to-  quality,  from  32/.  to  352.  per  ton,  the 
Spanish  cork  fetching  the  highest  price.  Of  ready-made  corks  the  imports 
have  been  steadily  on  the  increase,  and  two-thirds  of  those  imported  are 
used  here,  the  remainder  being  re-exported.  The  average  price  is  a  little 
over  Is.  of  foreign  per  lb. 

Uses, — Cork  is  light  and  porous,  readily  compressible,  and  wonderfully 
elastic.  These  qualities  make  it  superior  to  all  other  substances  for 
stoppers  for  bottles,  in  the  manufacture  of  which  it  is  principally  made 
nse  of.  It  is  also  employed  as  buoys  to  float  nets,  the  construction  of 
life-boats,  cork  jackets,  cork  belts,  and  other  life-preservers,  cork  mat- 
trasses,  the  making  of  waterproof  shoes,  the  lining  of  hats,  models,  false 
limbs,  and  for  various  other  purposes.  When  burned,  it  forms  a  light- 
black  substance  known  as  Spanish  black. 

The  cork  mattrasses,  although  intended  originally  for  the  army  and 
navy,  are  valuable,  especially  for  emigrants,  and  in  other  ways.  The 
matlrdss  consists  exclusively  of  minute  clippings''  of  cork ~ a  material 
utterly  useless  for  any  other  purpose,  and,  untU  so  applied,  regarded  as 
worse  than  "  waste     for  when  accumulated,  it  became  absolutely  ne- 
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cessary  to  destroy  it.  The  inventor  of  this  admirable  adjunct  to  health 
and  comfort  has,  therefore,  turned  to  valuable  and  profitable  account 
that  which  was  heretofore  a  nuisance  in  the  cork  factory.  These  minute 
bits  of  cork  are  placed  between  two  layers  of  oiled  linen,  or  caoutchouc 
cloth,  thus  preserving  the  sleeper  entirely  from  all  hazard  of  damp,  tho 
nature  of  cork  being  to  resist  it.  On  sea-board,  besides  excluding  all 
the  "  disagreeables"  that  generally  haunt  a  vessel  during  a  long  voyage, 
it  serves  as  a  life-buoy  in  case  of  shipwreck — either  to  the  individual  or 
to  the  boat ;  its  value,  therefore,  to  the  emigrant  is  incalculable. 

Cork  should  be  chosen  in  fine  layers  or  boards,  not  broken  nor  knotty, 
smooth  when  cut,  and  of  moderate  thickness. 

The  cork-oak  is  abundant  in  Portugal,  Spain,  especially  Catalonia 
and  Valencia,  Italy,  the  South  of  France,  and  parts  of  Northern  Africa* 
In  France  it  is  found  in  great  abundance  in  Languedoc,  Provence,  the' 
environs  of  Bordeaux,  and  the  department  of  Yar. 

M.  Casimir  De  Candolle  has  recently  published  a  dissertation  upon 
the  manner  in  which  cork  is  formed  in  the  cork-tree. 

The  bark  of  all  trees  consists  of  a  parenchymatous  or  soft  cellular 
tissue,  and  of  a  harder  ligneous  tubular  tissue.  In  most  cases  the  latter 
is  most  abundant ;  in  the  cork  the  former  constitutes  the  mass  of  the 
bark,  and  hence  its  elasticity  and  the  facility  with  which  it  is  cut  in  all 
directions.  When,  however,  it  is  first  generated,  the  bark  of  the  cork- 
tree is  far  less  elastic  than  it  becomes  subsequently,  which  is  owing  to 
its  consisting,  in  the  first  instance,  of  a  large  proportion  of  woody 
matter.  When  the  latter  is  once  formed,  which  takes  place  in  the  first 
year  of  its  growth,  it  never  increases,  however  long  the  bark  may  remain 
in  a  living  state  ;  but  the  parenchymatous  substance  will  go  on  growing 
as  long  as  the  bark  ia  alive,  a  provision  of  nature  connected  with  the 
annual  inci'ease  in  diameter  of  wood,  and  the  necessity  of  the  bark 
giving  way  to  the  pressure  from  within. 

If  the  growth  of  the  parenchyma  is  prolonged  and  rapid,  a  corky 
substance  is  the  necessary  consequence,  as  in  certain  kinds  of.  elms,  the 
common  oak  itself,  and  many  other  trees  ;  but  it  does  not  occur  in  any 
European  tree  in  such  excess  as  in  the  cork.  As  soon  as  the  bark  dies, 
it  of  course  ceases  to  grow,  and  then,  not  distending  as  it  is  pressed  upon 
from  within,  it  falls  off  in  flakes  which  correspond  to  the  layers  that  are 
formed  annually. 

The  careful  removal  of  this  outer  or  dead  bark  from  the  cork-tree 
does  not  in  any  way  injure  it ;  on  the  contrary,  it  is  stated  that  the  tree 
grows  more  vigorously  and  lives  longer  in  consequence  of  being  thus 
stripped.  After  a  tree  has  attained  to  the  age  of  26  to  30  years,  it  may 
be  barked,  and  the  operation  can  be  subsequently  repeated  every  eight 
or  ten  years,  the  quality  of  the  cork  improving  with  the  increasing  age 
of  the  tree.  The  bark  is  taken  off  in  July  and  August,  and  trees  that 
are  regularly  stripped  are  said  to  live  foi  160  years  or  more.   The  bark 
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is  Btnpped  from  the  tree  in  pieces  two  inches  in  thicknessy  of  conddetahle 
length. 

The  bark-peeler  or  cutter  makes  a  slit  in  the  bark  with  a  knife,  per- 
pendicularly from  the  top  of  the  trunk  to  the  bottom  ;  he  makes  another 
incision  parallel  to  it  and  at  some  distance  from  the  former,  and  two  shoiier 
horizontal  cuts  at  the  top  and  bottouL  For  stripping  oif  the  piece  thus 
isolated,  he  uses  a  kind  of  knife  with  two  handles  and  a  curved  blade. 
Sometimes,  after  the  cuts  have  been  made,  he  leaves  the  tree  to  throw 
off  the  bark  by  the  spontaneous  action  of  the  vegetation  within  the 
trunk.  The  detached  pieces  are  soaked  in  water,  and  are  placed  over  a 
fire  when  nearly  dry ;  they  are,  in  fact,  scorched  a  little  on  both  sides, 
and  acquire  a  somewhat  more  compact  texture  by  this  scorching.  In 
ofder  to  get  rid  of  the  curvature,  and  bring  them  flat,  they  are  pressed 
down  with  weights  while  yet  hot. 

The  charring  occasions  that  peculiar  and  disagreeable  empyreumatic 
flavour  which  is  so  frequently  imparted  to  liquors  which  have  been 
stopped  by  cork  thus  treated.  Some  years  ago  an  attempt  was  made  to 
avoid  this  evil  ^by  using  younger  cork-bark,  the  texture  of  which 
is  not  so  close  as  to  need  the  aid  of  Are ;  but  this  bark  is  too  thin 
for  ordinary  purposes,  and  could  only  be  used  by  cementing  two  or  more 
layers  of  it  together.  The  risk  of  bad  flavour  was  by  this  means  alto- 
gether avoided,  but  for  some  reason  or  other  the  plan  was  not  perse- 
vered in. 

Although  the  outer  bark  may  be  removed  without  any  injury  to  the 
tree,  the  inner  bark,  which  is  employed  in  tanning,  cannot  be  removed 
without  producing  the  death  of  the  tree.  It  is  not  commonly  separated 
for  commercial  purposes  except  in  Corsica,  Spain,  and  a  few  other 
countries,  where  the  tree  is  indigenous  and  very  abundant  It  contains 
about  twice  as  much  tannin  as  oak  bark  of  average  quality.  The  tannin 
of  cork  tree  bark  appears  to  bear  more  resemblance  in  its  properties  to 
that  of  catechu  than  to  the  tannin  of  most  other  vegetable  matters. 
Like  catechu,  cork  tree  bark  scarcely  affords  any  of  the  light  fawn- 
coloured  deposit  called  bloom,  and  it  is  doubtfol  whether  this  variety 
of  tannin  is  susceptible  of  conversion  into  gallic  acid.  The  dark 
colour  which  cork  tree  bark  always  communicates  to  leather,  produced 
by  its  means,  is  the  greatest  objection  to  the  use  of  this  material.  This 
bark  was  extensively  used  for  tanning  in  Ireland  some  years  ago,  as 
much  as  8,000  or  10,000  tons  having  been  imported  annually  for  this 
purpose,  cargoes  are  occasionally  received  from  Babat  and  Laroche, 
ports  of  Fez,  in  Barbary,  and  from  Sardinia.  That  from  Leghorn  is 
not  considered  so  good,  being  less  astringent  than  oak  bark.  It  has 
long  been  used  by  the  tanners  of  Marseilles,  being  imported  from 
Corsica  and  other  parts  of  the  Mediterranean.  In  Italy,  it  is  almost 
exclusively  used  in  tanning  sole  leather.  In  the  forests  belonging  to 
the  state  lands  of  Tuscany,  nearly  1,000  tons  are  annually  collected. 
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Tbe  landowners  in  Tuscany,  neglecting  to  bark  their  trees  everj  «x 
or  eight  years  and  carry  it  away,  it  becomes  too  laiige  and  mouldy  from 
remaining  so  long.  If  due  care  were  taken  in  this  respect,  the  cultiya- 
tion  of  the  tree  would  be  improved,  and  Italy  might  be  able  to  send 
corks  to  France  and  other  countries,  instead  of  being  under  the  necessity 
of  importing  them. 

The  American  Government  a  few  years  ago  imported  a  large  quantity 
of  acorns  of  the  cork  oak  from  the  south  of  Eui*ope,  and  distributed 
them  over  the  middle  and  southern  States  for  experiment,  to  test  the 
adaptation  of  the  tree  to  the  climate.  The  Government  was  desirous 
of  being  independent  of  importation  by  naturalising  the  tree. 

The  cork  trade  in  Portugal  is  reported  to  be  on  the  increase.  The 
annual  exportation  now  amounts  in  value  to  upwards  of  10,000,000  francs. 
It  takes  place  principally  from  Sines,  the  only  port  of  the  province  of 
Alentejo  where  the  largest  quantity  of  cork  trees  grow.  The  greatest 
amount  is  sent  to  London,  where,  on  the  average,  the  consumption 
amounts  to  10,000lb.  per  day  of  Portuguese  corks.  A  considerable 
quantity  is  also  sent  to  France,  America,  and  the  Baltic.  The  Portuguese 
cork  is  inferior  to  the  French,  but  superior  to  that  of  Italy. 

The  trade  now  is  chiefly  carried  on  locally  through  the  instrumen- 
tality of  the  Algarveros :  persons  who,  travelling  from  forest  to  forest, 
purchase  on  the  ground  parcels  of  cork,  which,  at  great  labour  and  ex- 
pense, they  carry  to  Lisbon  and  other  places,  where  it  is  prepared  for 
export  The  money  for  these  purchases  is  usually  borrowed  by  them  at 
high  rates  of  interest,  frequently  at  20  to  30  per  cent.,  thereby  increas- 
ing the  cost  of  the  cork  by  this  item  of  expense.  The  waste  attending 
the  preparation  of  the  cork  for  the  market  is  about  one-half. 

A  company  was  lately  formed  in  London  with  a  capital  of  100,000/. 
to  carry  on  the  cork  trade  on  a  large  scale.  In  their  prospectus  it  is 
stated  that  the  cork  trade  in  this  country  has  been  for  years  confined  to 
a  few  firifis,  who  have  had  the  power,  by  this  union  of  capital,  to  regu- , 
late  the  prices  of  all  cork  imported,  as  also  the  prices  at  which  .the 
cork  is  sold  to  the  cork-cutters,  thereby  preventing  the  cork  grower 
from  receiving  the  full  value  of  his  cork,  as  compared  with  the  prices 
at  which  it  is  sold  to  the  trade. 

The  directors  have  secured  a  large  monopoly  in  supply  for  terms  of 
years,  on  leases  extending  over  the  largest  and  most  renowned  cork  pro- 
ducing districts.  These  leases  grant  the  sole  right  to  ta^e  cork  in  142 
forests,  some  containing  as  many  as  15,000  to  30,000  cork  trees,  in  the 
districts  of  Montemor,  Evora,  Arraiollos,  Estremoz,  Portel,  Yianna,  and 
Fronteira,  in  the  Province  of  Alentejo. 

Statistics, — ^Between  1815  and  1823,  the  quantity  of  cork  bark  imported 
annually  ranged  from  25,000  to  60,000  cwts.,  the  duty  being  8s.  9d.  per 
cwL  In  the  succeeding  ten  years,  the  range  was  from  32,000  to  55,000 
cwty  the  duty  being  still  88.  per  cwt  From  1846  to  IS62(,  the  average 
import  was  3,500  to  4,000  tons  per  annum. 
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On  the  19th  March,  1845,  the  duty  on  manufactured  corks  was 
abolished.  The  imports  and  value  for  a  series  of  years  have  been  as 
follows : — 


Tons. 

Value. 
£. 

1846   •  . 

.    3,400   .  . 

.  56,110 

1847    .  . 

,    2,806    .  . 
.    3,028    .  . 

.  46,623 

1848    .  . 

.  50,310 

1849   .  . 

.    2,529   .  . 

.  41,556 

1850   .  . 

.    6,358    .  . 

1851    ,  . 

.    3,707    .  . 

1852    .  . 

.    3,483    .  . 

1853   .  . 

.    4,131    .  . 

1854    .  . 

.    3,849    .  . 

.  114*508 

1855    .  . 

.    3,744    .  , 

.  I28,7j26 

1856    .  . 

.    4,033  . 

.  130,058 

1857    .  . 

.    4,729  . 

.  152,144 

1858    .  . 

.    6,579  . 

.  212,322 

1859    .  . 

.    5,747    .  . 

.  185,413 

1860    ,  . 

.    4,855  . 

.  157,707 

1861    .  . 

.    6,351    .  , 

.  172,963 

In  the  ten  years  ending  with  1840,  the  largest  annual  import  of  cork 
from  Spain,  was  5,730  cwts. ;  but  on  the  average  of  years  there  have 
been  only  a  few  hundred  tons  received  from  thence. 

In  1861,  our  imports  were  drawn  as  follows  :  from  Portugal,  4,634 
tons  ;  from  Spain,  577  tons ;  and  from  other  countries,  140  tons. 

The  duty  on  ready-made  corks  was  formerly  8jd.  per  lb.  On  the 
4th  June,  1853,  it  was  reduced  to  6d.  per  lb.,  and  on  squared  corks  for 
rounding,  16s.  per  cwt.  On  the  6th  "March,  1860,  the  duty  on  manu- 
factured corks  was  further  lowered  to  3d.  per  lb.,  at  which  it  still 
stands.  Corks  are  cut  with  the  pores  laterally ;  bungs  have  them  down- 
wards ;  hence,  they  do  not  keep  in  the  liquid  as  welL  There  has  been 
a  large  and  steady  increase  in  the  import  of  foreign  made  corks,  and  a 
corresponding  reduction  in  the  price,  as  the  following  official  figures  will 
show  :— 

Imports  of  Manufactured  Corks. 


1848 
1849 
1850 
1851 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 


Weight 

lbs. 

98,747 
125,812 
159,757 
184,809 
373,217 
479,939 
347,688 
390,192 
472,237 
452,365 
537,682 
702,602 
859,884 


Value. 
£. 

9,891 
12,586 
15,989 
18,509 

47,994 
30,423 
34,141 
41,329 
33,935 
33,605 
38,507 
46,577 
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Disease  in  Silk  Wobms.— A  premium  of  40,000  francs  (1,600/.)  is 
offered  by  the  Department  of  Tlsere,  France,  for  an  efficacious  remedy 
against  the  silk  worm  disease.  To  entitle  a  competitor  to  the  pr  ize,  he 
must  prove  that  by  a  consecutive  experience  of  three  years  he  has  dis- 
covered an  efficacious  means  of  curing  or  preventing  the  **  gatine  and 
"  pebrine  maladies  by  which  the  silk  worm  is  attacked.  These  experi- 
ments must  have  been  conducted  in  Grenoble  or  within  a  radius  of  8 
kilometres  or  more  of  that  town.  It  must  be  the  result  of  the  educa- 
tion of  26  or  30  grammes  of  eggs  per  month.  All  who  desire  to  com- 
pete are  to  notify  to  the  administration  the  locality  where  their  experi- 
ments have  been  carried  on. 

Tobacco-Se£D  Oil. — ^Mr.  Tredinnick  stated  a  few  years  ago  that  he 
had  found  the  seed  of  the  tobacco  plant  to  contain  about  15  per  cent, 
of  oil  possessing  peculiar  drying  properties,  calculated  to  render  it  a 
superior  medium,  especially  for  paints  and  varnishes.  The  process 
employed  for  extracting  the  oU  was  to  reduce  the  seed  to  powder,  knead 
it  into  a  stiff  paste  with  hot  water,  and  then  submit  it  to  the  action  of 
a  strong  press.  The  oil  thus  obtained  was  submitted  to  a  moderate 
heat,  which  by  coagulating  the  vegetable  albumen  of  the  seed,  caused 
all  impurities  contained  in  the  oil  to  form  a  cake  at  the  bottom  of 
the  vessel  employed,  leaving  the  oil  perfectly  limpid  and  clear.  It 
possesses  the  drying  quality  to  a  much  higher  degree  than  any  other 
oil,  a  circumstance  which  would  render  it  of  great  value  to  painters 
and  varnish  makers,  if  it  could  be  obtained  in  quantity. 

A  New  Use  of  Glycerine. — It  is  not  many  years  ago  that  glycerine 
Was  a  waste  product,  which  the  manufacturer  of  oils  and  fats  was  glad 
to  get  rid  of  in  any  way.  Now  it  has  attiiined  a  high  commercial  value, 
and  every  day  new  and  enlarged  economic  uses  are  found  for  it.  From 
its  emollient  and  beneficial  action  on  the  skin,  it  is  an  excellent  com- 
ponent for  toilet  soaps,  but  it  has  hitherto  been  generally  excluded  from 
soap  in  saponification,  and  can  only  be  introduced  mechanically.  The 
difficulty  has  hitherto  been  to  incoiporate  more  than  ten  per  cent  of 
glycerine,  as  it  was  found  to  make  the  soap  too  soft.  Mr.  E.  Rimmel 
lias,  however,  discovered  and  patented  a  method  of  combining  glycerine 
with  soap  by  fusion,  so  as  to  introduce  30  per  cent,  into  the  mass,  while 
the  soap  is  perfectly  hard.  Persons  whose  skin  suffers  from  the  use 
of  ordinary  soaps,  may  now  employ  this  pellucid  glycerine  soap  with 
confidence,  as  it  does  not  irritate,  but  rather  corrects  acridity  and  softens 
the  skin,  an  evident  advantage  for  ladies  and  children.  The  transparent 
aspect  conveyed  by  the  glycerine  contained  in  it,  and  the  delicious 
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aroma  produced  by  the  perfume  of  flowers  which  enter  into  its  compo- 
sition, are  calculated  to  render  this  soap  as  agreeable  as  it  is  useful. 

Maccaroni. — ^The  beeft  maccaroni  is  made  between  Naples  and 
Salerno,  and  is  known  there  by  the  name  of  "  Maccaroni  della  Spiagga." 
It  IB  made  from  wheat  of  the  finest  quality,,  and  the  grain,  after  being 
thrashed  out  (generally  in  the  fields),  is  carefully  spread  out  upon  the 
flat  roofs  of  houses  during  the  hot  weather,  and  then  left  exposed  to  the 
sun  during  the  day,  and  to  the  dews  of  the  erening  and  early  morning, 
for  a  fortnight  or  three  weeks,  until  by  these  means  it  has  become  quite 
hard  and  dry.  It  is  also  known  by  the  name  of  "  Maccaroni  della  Zitta.'^ 

ExTBAGTiON  OF  CoPFQR  FBOH  RoASTED  PTRITE8. — ^lu  the  year  1850 
Mr.  Gossage  showed  that  the  copper  amounting  to  about  one  per  teat. 
in  Irish  pyrites,  could  be  extracted,  and  this  is  still  more  practicable 
in  the  case  of  Spanish  Pyrites,  which  contain  about  3  per  cent,  and, 
after  roasting,  from  5  to  6  per  cent  The  extraction  of  copper  is,  how- 
ever, rarely  carried  out  by  the  sulphuric  acid  manufacturer.  In 
England  the  copper  is  obtained  in  the  dry  way  by  successive  meltings. 
In  France  the  roasted  mineral  is  exposed  to  the  action  of  the  air,  the 
copper  sulphate  thus  produced  is  extracted  by  water,  and  the  metal 
precipitated  by  iron.  More  recently  the  copper  has  been  extracted  as 
chloride,  by  melting  the  roasted  mineral  with  sodium  chloride.  The 
method  patented  by  Mr.  Henderson,  is  worked  at  Mostyn  with  the 
pyrites  residues  from  Messrs.  Muspratt's  works,  and  works  are  being 
erected  near  Glasgow  for  treating  the  residues  from  Messrs.  Tennanfs 
works. 


PUBLICATIONS  RECEIVED. 
A  Treatise  on  Colouring  Matters  Derived  from  Coal-Tar^  &c.  By 
Professor  Dussauce.    (Trubner  &  Co.) — Holmes's  Magnetic-Electric 
Light,  as  Applicable  to  Lighthouses. 


THE  TECHNOLOGIST. 


THE  HARD  WOODS  OF  COMMERCE .♦ 

BT  P.  L.  SIMMONDB. 

Few  but  those  who  have  looked  into  the  subject  would  suppose  that 
foreign  woods  were  imported  to  the  value  of  nearly  twelve  millions 
sterling  annually,  besides  our  own  supplies  of  British  oak  and  home- 
grown woods,  which  are  utilized  for  various  purposes.  Notwithstand- 
ing the  extensive  adoption  of  iron  for  constructive  purposes  in  ships 
and  buildings,  there  has  b«en  no  diminution  in  our  consumption  of 
foreign  building  woods.  Indeed,  the  imports  in  the  past  two  years  show 
an  increased  value  of  one  million  and  a  quarter  over  the  imports  of  sir 
or  seven  years  ago.  The  second  gieat  class  of  woods— dye  woods — has 
remained  somewhat  stationary,  and  this  may  arise  from  the  extensive 
use  of  mineral  dyes  within  the  last  few  years.  The  class  of  foreign  hard 
woods  and  furniture  woods  has,  however,  increased  considerably  in  con- 
sumption within  the  past  ten  years,  an  indication  of  the  greater  demand 
for  the  purposes  of  Art  and  luxury,  and  possibly  from  the  stimulus  given 
by  Exhibitions,  since  that  of  1851,  for  these  have  served  to  bring  into 
many  new  and  beautiful  woods  previously  unknown  or  disregarded. 
Since  1856  the  value  of  the  hard  woods  and  ornamental  woods  imported 
into  this  country  has  doubled.  It  would  be  impossible  in  the  compass 
of  a  brief  article  to  pass  under  notice  all  the  principal  furniture  woods 
nsed  by  the  cabinet  maker,  and  we  shall  confine  ourselves,  therefore,  to 
a  glance  at  the  hard  woods  used  by  the  turner  and  engraver.  Several 
of  these  woods  are  also  employed  for  other  purposes,  but  we  shall  speak 
chiefly  of  their  application  in  turnery. 

The  principal  woods  used  by  the  turner  are — ^African  Black- wood, 
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Angica,  Barwood  or  Camwood,  Bully  tree,  Botany  Bay  oak,  Box- 
wood, Brazil-wood,  Braziletto,  Canary-wood,  Cocua-wood,  Coromandel, 
Ebony,  Fustic,  Iron -wood.  Jack -wood,  King -wood,  Letter  -  wood. 
Lignum  vitce,  Madagascar  Red- wood,  Nutmeg-wood,  various  Palms, 
Partridge,  Prince's  and  Purple  woods,  Queen-wood,  red  Sanders,  Rose- 
wood, Satin,  Tulip,  Yew,  and  ZJebra-wood.  Of  these  we  shall  now  pro- 
ceed to  speak  seriatim. 

Of  the  sources  of  the  African  black-wood  nothing  certain  is  known. 
It  is  referred  by  some  to  the  Cocoholo  prieto,  from  Madagascar  and 
Eastern  Africa,  a  tree  which  we  cannot  trace.  Possibly  it  may  be  from 
AfSselia  AfricaMis^  but  more  probably  it  is  the  black  iron  wood,  or  South 
African  ebony,  Olina  cami/olis,  a  most  valuable  hard-wood,  brownish, 
close,  and  heavy  ;  excellent  for  turning  and  carving,  and  much  used  in 
the  Cape  colony  by  cabinet-makers.  Angica  is  a  Brazilian  wood,  which 
is  nsed  also  by  cabinet-makers.  The  tree  producing  it  has  not  been 
correctly  determined,  but  it  is  believed  to  be  a  species  of  Ailanthus. 
The  barwood  and  camwood  of  commerce,  although  imported  nnder 
distinct  names  and  from  different  parts  of  Western  Africa,  are  the  pro- 
duct of  the  same  tree,  Baphia  niiida.  The  wood  yields  a  brilliant  red 
colour,  which  is  used  for  giving  the  red  hue  to  English  bandanna  hand- 
kerchiefs. It  is  not  a  permanent  colour,  however,  and  is  rendered  deeper 
by  sulphate  of  iron.  We  imported  in  1861,  1,154  tons  of  camwood, 
valued  at  20,457/.,  and  2,075  tons  of  barriv'ood,  valued  at  6,171.  These 
woods  may  be  distinguished  by  their  rich  purplish  tinge.  The  bully 
tree  or  beef-wood  is  said  to  be  a  South  American  wood,  obtained  from 
British  Guiana,  and  has  been  referred,  but  erroneously,  to  Rolnnia 
panacoco.  The  wood  passing  under  the  name  of  "  panacoco  "  is  Ormosia 
coccinea.  Botany  bay  oak,  sometimes  called  beefwood,  is  the  trade  name 
for  the  wood  of  Casuarina  stricta  and  other  species  of  Casuarina^  of 
New  South  Wales.  Among  those  which  were  sent  to  the  recent  Exhi- 
bition by  the  colony,  were  the  forest  or  shingle  oak,  or  beefwood 
{C.  svherosa),  a  wood  of  great  beauty,  but  only  fit  for  veneers  ;  the 
spreading  oak,  swamp  oak,  and  white  oak,  all  woods  of  little  value 
in  an  ornamental  point  of  view.  Some  of  the  wood  imported  under  the 
name  of  Botany  Bay  oak  is  well  adapted  for  inlaying  and  marquetry. 
It  is  of  a  light  yellowish  brown  colour,  often  marked  with  short  red 
veins.  One  variety  is  extremely  beautiful,  and  nearly  as  hard  as  tulip- 
wood.  It  is  finely  dappled  with  rich  intwining  streaks,  on  a  high  flesh- 
coloured  ground. 

Boxwood  is  one  of  the  most  important  hard  woods  which  we  receive 
for  the  special  uses  to  which  it  is  applied.  The  mediaeval  collections 
testify  to  the  exquisite  skill  of  some  of  the  old  wood  carvers  on  this 
material.  Boxwood  is  also  of  great  use  to  the  turner,  the  mathematical 
and  musical  instrument  makers,  and  the  wood  engraver.  The 
largely  extended  use  of  woodcuts  for  the  illustrated  literature  of  the 
day  has  led  to  an  universally  increased  demand  for  this,  the  best 
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material  kno¥ni  for  the  purpose.  Whether  all  the  boxwood  imported 
k  famished  by  Buxus  semparvireM,  is  not  kDown.  It  is,  however, 
not  improbable  that  B,  balearicoy  a  larger  species,  may  famish  some  of 
that  which  comes  from  the  Mediterranean.  The  wood  of  this  species  is 
coarse,  and  of  a  brighter  yellow  than  the  common  species.  Rondelet,  in 
a  table  of  the  mean  heights  of  trees,  gives  that  of  the  trunk  of  the  box 
at  16  feet,  and  the  mean  diameter  at  10^  inches.  In  1820  the  imports 
of  foreign  boxwood  were  363  tons,  the  duty  being  as  high  as  7^  18s.  64» 
per  ton,  and  on  that  from  British  possessions  IL  13s.  4d.  In  1831  the 
imports  bed  risen  to  484  tons,  the  duty  having  been  reduced  in  1826  to 
6/.  on  foreign  grown,  and  li.  on  British  grown.  The  duty  is  now  only 
Is.  per  ton  levied  for  statistical  purposes.  The  average  imports  of  the 
last  three  years  have  been  about  3,500  tons,  showing  the  great  increase  of 
the  trade  in  this  important  wood.  The  value  in  1860  was  about  11^. 
per  ton,  and  in  1861,  10/.  From  the  Russian  port  of  Soukoum  Kali,  in 
the  Black  Sea,  1,450  tons  of  boxwood,  valued  at  10,3842.  were  shipped 
in  1861  to  Constantinople  ;  the  greater  part  of  this  was  sent  on  to  Eng- 
land. The  market  price  of  the  wood  at  Soukoum  Kali  was  48.  2d.  the 
pood  of  361bs.  But  little  boxwood  of  any  size  is  to  be  obtained  now  in 
the  United  Kingdom,  and  we  draw  our  chief  supplies  from  Turkey ; 
while  France  depends  a  good  deal  on  Spain. 

The  importance  of  finding  some  wood  calculated  to  come  into  the  aid 
of  boxwood,  the  most  generally  useful  of  all  the  European  hard  woods, 
has  long  been  felt.  Attention  was  drawn  to  the  subject  at  the  Madras 
local  exhibitions  a  few  years  ago,  and  it  has  occupied  attention  in 
several  of  our  colonies.  Among  the  large  and  varied  collections  of 
woods  from  different  countries,  shown  at  the  recent  Exhibition,  we  did 
not  notice  any  which,  upon  trial,  appeared  adapted  for  the  purpose. 
We  may,  however,  incidentally  mention  those  which  have  been  pointed 
out  as  suited  for  wood  engraving.  The  essential  properties  requisite  for 
this  purpose  are  uniformity  of  structure,  and  considerable  toughness, 
hardness,  and  retention  of  any  sharp  angles  to  which  it  may  be  cut, 
whether  on  the  end  or  on  the  side — colour,  except  for  certain  purposes, 
is  of  little  consequence.  Dr.  Hunter,  oi  Madras,  has  furnished  the  fol- 
lowing results  of  experiments  on  woods  for  engraving,  made  under  his 
superintendence  at  the  School  of  Arts,  Madras : — ^The  guava*wood 
(^Pgidium  pyriferum)y  though  close  grained  and  moderately  hard,  with  a 
pretty  uniform  texture,  was  fouud  to  be  too  soft  for  fiije  engraving,  and 
did  not  stand  the  pressure  of  printing.  It  answered  well  for  bold  en- 
graving and  blocks  for  large  letters,  and  for  this  purpose  has  been  used 
for  several  years.  The  small  wood  from,  hilly  districts  was  found  to  be 
haider  and  finer  in  the  grain  than  that  from  large  trees.  Satin-wood 
proved  to  be  bard,  but  uneven  in  the  grain,  coarse  in  the  pores,  and, 
like  many  other  large  woods,  harder  and  denser  in  the  centre  than  near 
the  bark.  As  it  was  found  to  splinter  under  the  graver  it  was  con-^ 
demned.   The  small  dark  coloured  kinds  of  sandal  wood  of  6  inches  in 
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diameter,  grown  on  a  rocky  soil,  proved  to  be  the  nearest  approach  to 
boxwood  in  working  quality,  hardness,  and  durability  under  pressure. 
It  cuts  smoothly,  the  chips  curl  well  under  the  graver,  and  the  oily 
nature  of  the  wood  seems  to  preserve  it  from  splitting  when  cut  Many 
hundred  engravings  have  been  executed  upon  this  wood,  and  some 
blocks  have  yielded  upwards  of  20,000  impressions  without  being  woni 
out.  The  question  of  price  has,  however,  to  be  taken  into  consideration 
in  order  to  see  if  it  can  compete  with  boxwood  in  England.  Two 
species  of  WrighHa  were  experimentalised  on  without  success.  The  palay 
( Wrightia  tinctoria)  has  a  pale,  nearly  white  wood,  close  atid  uniform  in 
the  grain,  but  too^oft  to  stand  printing.  It  cuts  smoothly,  but  does 
not  bear  delicate  cross-hatching.  Although  unfit  for  wood-engraving, 
it  is  well  suited  for  turnery,  carving,  and  inlaying  with  darker  woods. 
Veppalay-wood  (TT.  anttdysenterica),  on  inspection  under  the  micros- 
cope, appeared  to  be  suitable  fox  the  purpose,  from  the  closeness  of  tex- 
ture and  the  polis^h  left  by  the  chisel  in  cutting  it  across  the  grain  ;  but 
the  uneven  quality  and  the  softness  of  the  outer  parts  showed  that  it 
was  not  fit  for  engraving.  The  wood  of  the  wild  orange  bears  a  strong 
resemblance  in  appearance  to  box  in  working  qualities,  and  is  often  as 
hard.  The  wood  ol  the  wild  Ber  tree  (Zizyphni  jvjuha),  common  almobt 
everywhere  in  India,  gave  good  promise  imder  the  microscope,  "but 
proved  to  be  a  soft,  spongy,  light  wood,  that  did  not  stand  cross-hatching 
or  pressure.  A  small  garden  tree,  the  China  box  (Murraya  exotica)y 
proved  on  trial  to  be  like  the  wood  of  many  of  the  orange  family — ^hard 
and  close  in  the  grain  near  the  centre,  but  softer  near  the  bark.  The 
cross  section  was,  however,  very  irregular.  The  wood  of  the  coffee  tree 
was  found  to  be  soft,  uneven  in  the  grain,  and  not  fit  for  engraving, 
though  well  adapted  for  ornamental  carving  or  inlaying.  This  wood 
works  beautifully  in  the  turner's  lathe,  and  cuts  very  sharplv 
under  the  chisel,  gouge,  or  graver ;  it  is  deserving  of  more  atten- 
tion for  ornamental  carving  and  inlaying.  It  harmonises  well  in 
colour  with  the  wood  of  orange  and  that  of  the  Manila  tamarind  {Inga 
dukis). 

There  are  a  few  other  woods  which  may  be  incidentally  noticed. 
The  white  beech  {Fagus  sylvestris)  is  much  used  for  carved  mouldings,  for 
picture  frames,  and  large  wood  letters  for  printing.  It  is  easily  worked 
and  may  be  brought  to  a  very  smooth  surface.  The  extremely  hard 
wood  of  the  white  thorn  {Cratcegus  punctata)  is  used  by  wood  engravers, 
and  for  mallets,  &c.  The  dogwood  {Cornus  Jiorida)  is  well  adapted  for 
the  same  purposes  as  boxwood.  It  is  so  remarkably  free  from  silex, 
that  splinters  of  the  wood  are  used  by  watchmakers  for  cleaning  the 
pivot  holes  of  watches,  and  by  the  optician  for  removing  the  dust  from 
small  lenses.  The  wood  of  the  olive  has  occasionally  been  used  for 
engraving  on.  A  very  compact,  fine  and  uniform  wood  {Dodonaa 
viscosa)  sent  from  the  Neilgherries,  imder  the  name  of  iron  wood,  used 
for  turnery  and  making  walking-sticks,  worked  well  under  the 
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graver  and  on  the  turning  lathe  ;  hut  the  piece  sent  was  too  small  to 
print  from.  The  clo&e-grained  wood  of  Podocarpus  nerii/olius  a  Bur- 
mese tree^  has  heen  suggested  as  a  suhstitute  for  hoxwood,  hut  I  have 
not  heard  that  it  has  heen  tried.  Another  close-grained  hut  undefined 
wood,  locally  called  Baman,  much  used  hy  the  Karens  for  hows,  has 
been  also  pointed  out  as  probably  adapted  to  take  the  place  of  box. 
The  white  close-grained  wood  of  Gardenia  lucida  is  apparently  well 
adapted  for  turning.  This  wood  like  that  of  several  other  species  of 
Gardenia  and  Eandia,  is  used  by  the  Burmese  for  making  combs.  A 
kind  of  plum  wood,  rather  coarse  in  the  grain,  is  used  in  China  for  cutting 
blocks  for  books.  As  a  good  deal  of  wood-block  printing  is  carried  on 
in  Japan,  it  would  be  interesting  to  ascertain  what  wood  is  used  by  this 
intelligent  and  ingenious  people  for  the  purpose.  Both  the  stone-wood 
{CaUistemon  salignus),  a  remarkable  hard  wood  found  sparingly  distri- 
buted in  Qipps  Land,  and  the  Pittosporum  bicolor,  have  been  used  in 
Victoria  for  wood  engraving.  The  wood  of  Pittisporum  undulatum,  from 
New  South  Wales,  was  brought  forward  here  by  the  commissioners  of 
that  colony  last  year  as  calculated  to  be  serviceable  for  wood  engraving. 
Although  favourably  reported  upon  by  the  late  Mr.  P.  Delamotte,  it  is 
not  likely  to  be  of  much  use  to  the  wood  engraver  here.  Mr.  Delamotte 
stated  that  although  the  samples  of  wood  he  received  were  probably  in- 
ferior ones,  having  been  felled  at  the  wrong  season  of  the  year,  yet  it 
was  well  adapted  for  certain  kinds  of  wood  engraving,  being  superior  to 
the  pear  and  other  woods,  generally  used  for  posters.  It  is  the  produce 
of  a  small  tree,  with  very  close-grained,  hard,  while  wood.  When 
seasoned  caiefuUy,  it  would  be  well  suited  for  turning.  Sound  trans- 
verse sections  of  more  than  10  to  16  inches  are,  however,  rare.  Another 
of  the  Pittosporums,  the  boxwood  of  Tasmania  {Bursaria  8pinosa\ 
which  is  very  close  and  even-grained,  of  a  yellowish  colour,  unmarked, 
has  the  appearance  of  being  well  adapted  for  wood  engraving.  The 
Celasirus  rkomhifolitis,  a  dense,  hard,  and  heavy  yellow  box-like  wood 
of  the  Cape  colony,  where  it  is  called  Pendoom,  might  be  useful  to 
turners  and  musical  int trument  makers,  especiaUy  for  flutes,  clarionets, 
&C.  It  is  much  used  in  turnery,  but  does  not  grow  to  any  size, 
never  exceeding  4  to  5  inches  in  diameter.  The  lightwood  of  New 
South  Wales  (Duhoisia  myoporoides)  is  almost  as  light  as  the  wood  of 
the  lime,  very  close-grained  and  firm ;  but  easily  cut,  and  hence  espe- 
cially adapted  for  wood  carving. 

Leaving  the  engraving  woods,  we  now  pass  on  to  the  commercial  woods 
of  the  turner.  Brazil-wood  and  Braziletto  are  the  produce  of  legumi- 
nous trees,  at  one  time  much  in  demand  as  dye-woods.  The  former  is 
the  produce  of  Ccesalpinia  eckinata,  and  grows  abundantly  in  South 
America,  being  imported  chiefly  from  Peinambuco  and  Costa  Rica : 
hence  it  is  sometimes  called  Pemambuco  wood.  When  first  cut  it  is  of 
a  light  colour,  but  becomes  a  dark  red  on  exposure  to  the  air.  The 
peach-wood,  Nicaragua-wood,  and  Lima- wood  of  comn^ei  ce,  are  supposed 
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to  be  produced  by  the  same  tree.  The  importa  of  Brazil-wood  in  1861 
were  6,101  tons,  valued  at  102,2622.  Braziletto  wood  is  fumiahed  by 
C.  BrasUiensis,  which  grows  in  Jamaica  and  other  parts  of  the  West 
Indies  to  the  height  of  about  20  feet.  This  wood  is  much  used  for 
ornamental  cabinet  work,  and  both  kinds  are  employed  in  turnery  and 
for  making  violin  bows.  Canary-wood  is  obtained  from  the  Laurua 
indica  and  £.  canariensis,  trees  natives  of  Madeira  and  the  Canaries. 
Cocus-wood  or  Kokra  is  obtained  from  Cuba  and  other  West  Indian 
islands,  but  has  been  referred  by  some  to  Lepidostachys  Roxhurghii 
of  Eastern  India.  Cocus  is  much  used  in  turnery,  and  for  mak* 
ing  flutes  and  other  musical  instruments.  It  is  a  wood  of  small  size, 
being  usually  imported  in  logs  of  about  6  or  8  inches  diameter.  The 
alburnum  is  of  a  light  colour,  while  the  heart-wood  is  of  a  rich  deep 
brown,  and  extremely  hard.  Calamander,  or  Coromandel  wood,  is 
obtained  in  Ceylon,  from  Diospyros  hirsuia.  It  is  a  scarce  and  beautiful 
wood,  exceedingly  hard,  fine,  closed-grained  and  heavy.  It  consists  of 
pale  reddish-brown  fibres,  crossed  by  large  medullary  plates,  or  isolated 
elongated  patches  of  a  deep  rich  brown  colour,  passing  into  black. 
These  latter  are  chiefly  conspicuous  in  well-defined  veins  and  broad 
spots,  admirably  contrasting  with  the  lighter  parts.  The  lustre  is  silky 
where  the  medullary  plates  are  small,  but  higher  and  more  varying 
where  the  plates  are  larger  and  the  grain  coarser.  Calamander- wood  is  con- 
sidered by  many  persons  the  handsomest  of  all  the  brown  woods :  the  root 
has  the  more  beautiful  appearance.  This  wood  is  now  getting  scarce. 
Another  species  {D,  Ebenaster)  furnishes  in  Ceylon  a  very  fine  wood, 
bearing  a  close  resemblance  to  Calamander.  The  planks  of  Calamander 
shown  at  Paris  in  1855  and  at  London  last  year  were  magnificent 

Belonging  to  the  same  genus  as  the  Calamander  is  the  Ebony  of  com- 
merce, which,  from  its  colour  and  denseness  is  so  much  used  by  tumersy 
and  for  inlaying  work  by  cabinet  makers.  Of  1,500  tons,  valued  at  about 
15,000/,  imported  in  1861,  the  bulk  came  from  India  and  Africa,  and  a 
small  quantity,  260  tons,  of  inferior,  worth  only  about  52,  a  ton  (instead 
of  1 1/.  lOs.),  from  Cuba.  The  carved  ebony  furniture  from  Ceylon  was  much 
admired.  There  are  several  woods  whirh  pass  under  the  general  name 
of  ebony.  The  green  ebony,  obtained  from  Jamaica  and  other  parts  of 
the  West  Indies,  is  supposed  to  be  famished  by  Brya  Ebenua,  a  small 
tree.  The  duramen  of  the  wood  is  a  dark  green,  the  alburnum,  or 
outer  wood,  of  a  light  yellow.  The  wood  is  hard  and  susceptible  of  a 
very  high  polish.  It  is  much  used  for  rulers  and  other  small  work,  also 
in  marquetry.  Another  green  ebony  is  said  to  be  obtained  from  Jaca- 
randa  mimosifoliay  in  Brazil.  The  name  green  ebony  is  also  applied  to 
the  wood  of  Excoscaria  glandtdosay  of  Jamaica.  Bed  ebony  is  an  unde- 
fined wood  of  Natal.  Several  species  of  Diospyros  are  known  to  yield 
in  great  abundance  the  black  ebony  of  commerce.  Those  of  the  East 
Indies  are  D.  Ebenus^  cordifolia,  Ebenaster,  Mahola,  nielanoxylonj  RoyUi, 
and  tomentosa.   The  ebony  from  the  west  coast  of  Africa  is  usually  the 
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most  perfect  black,  that  from  the  Mauritius  and  Ceylon  being  variegated 
more  or  lesss  with  cream  brown.  D,  cordifolia  is  a  dark  brown  and 
difficult  to  work.  Ebony  is  much  affected  by  the  weather,  and,  to 
prevent  splitting  it  should  be  covered.  Ebony  of  very  superior  quality 
is  procurable  in  the  western  districts  of  the  Madras  presidency,  as  well 
as  the  Northern  Circars.  We  have  seen  sixteen-inch  planks  of  a  fine 
uniform  black,  chiefly  obtained  from  Coorg  and  Canara.  Smaller  pieces 
axe  procured  from  Cuddapa,  Salem,  Nuggur,  &c., ;  but  there  is  no 
»  steady  demand,  though  it  is  a  peculiarly  fine  timber  for  cabinet  work, 

and  some  of  it  is  well  veined  for  ornament.  Ebony  may  be  obtained  in 
Siam,  but  the  quality  is  not  very  good ;  a  little  is  exported  thence 
every  year  to  China  by  the  junks.  The  species  of  Diospyros  have  this 
peculiarity,  that  the  black  heart-wood  is  surrounded  by  white  sap-wood. 
The  task  of  determining  the  species  which  yield  the  best  wood,  and 
verifying  the  specific  names,  is  important,  and  merits  careful  elucida« 
tion.  Fustic  is  a  hard,  strongs  yellow  wood,  obtained  from  Madura  tinc- 
toria,  a  West  Indian  tree.  It  used  to  be  employed  in  cabinet  work,  but 
was  found  to  darken  and  change  colour  on  exposure  to  the  air  and  heat. 
It  is  chiefly  used  now  as  a  dye-wood.  The  imports  in  1861  were  8,458 
tons,  valued  at  50,444Z.  The  principal  imports  come  from  Venezuela,  the 
West  Indies,  Mexico,  and  New  Granada,  and  through  the  northern 
Atlantic  ports.  Iron-wood  is  a  common  name  for  many  trees  producing 
bard,  ponderous^  close-grained  woods.  In  America  it  is  applied  to  the 
Ostrya  virginiaca,  a  tree  which  only  grows  to  a  small  size  ;  but  the  white 
wood  is  compact,  finely  grained,  and  heavy.  There  is  an  iron-wood  in 
Brazil,  but  the  tree  yielding  it  is  not  defined.  One  of  the  iron-woods 
entering  into  commerce  is  the  Metrosideros  verus,  an  East  Indian  tree, 
whilst  some  species  of  Sideroxylon  furnish  other  iron  woods.  The  iron- 
wood  of  Norfolk  Island  is  the  Olea  apetala.  Another  close,  hardwood, 
which  sinks  in  water,  is  theArgania  sideroxylotk  of  Morocco.  Jack-wood, 
or  Cos,  as  it  is  locally  called  in  Ceylon,  is  an  excellent  furniture  and 
fEuicy  wood,  obtained  from  the  Artocarpuf  integrifolia^  a  tree  allied  to 
the  bread-fruit.  It  is  a  coarse  and  open-grained,  though  heavy  wood, 
of  a  beautiful  saffron  colour,  and  emits  a  peculiar,  but  by  no  means  un- 
pleasant, odour.  King-wood,  one  of  the  most  beautiful  of  the  hard  woods 
imported,  reaches  us  from  Brazil,  in  trimmed  billets,  from  2  to  7  inches 
diameter.  It  is  probably  from  Spartium  arbor,  or  some  undefined 
species  of  Triptolomcea,  It  is  also  called  violet-wood,  being 
streaked  in  violet  tints  of  different  intensities,  is  finer  in  t\e  Gfrain  than 
rosewood.  The  smaller  pieces  are  frequently  striped,  and  occur  some- 
times full  of  elongated  zone  eyes.  Letter-wood,  or  snake-wood,  is  a 
scarce  and  costly  wood  of  British  Guiana,  obtained  from  Piratinera 
guianensis.  It  is  very  hard,  of  a  beautiful  brown  colour,  with  black 
spots,  which  have  been  compared  to  hieroglyphics.  The  spotted  part  is 
only  the  heart-wood,  which  is  seldom  more  than  12  6r  15  inches  in 
circumference.    Its  application  to  cabinet-work  and  to  small  turnery 
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articles  was  fihown  in  the  Britifih  Guiana  collection.  Lignum  vitce  is  a 
common,  well-known,  hard,  ponderous  wood,  the  produce  of  two  species 
of  Guaiacum  obtained  in  the  West  Indies,  which  is  used  for  a  great 
variety  of  purposes  requiring  hardness  and  strength.  The  Madagascar 
red  wood  is  as  yet  undescribed.  Nutmeg-wood  is  another  name  for  the 
wood  of  the  Palmyra  palm  ifiorassm  JlabeUi/ormis},  which  is  used  in 
turnery,  for  cabinet-work,  and,  from  its  mottled  character,  for  umbrella 
and  parasol  handles,  walking  canes,  rulers,  fancy  boxes,  &c. 

The  stems  or  trunks  of  several  palms  obtained  in  the  East  and  West 
Indies  are  imported,  to  a  small  extent,  for  fancy  use.  They  furnish  a 
great  variety  of  mottled,  ornamental  wood,  black,  red  brown,  and  speckled, 
and  are  used  for  cabinet  and  marquetry  work,  and  for  billiard  cue& 
Amongst  those  so  used  are  the  cocoa-nut,  the  betel-nut,  Palmyra,  &c  The 
nuts  of  two  South  American  palms,  the  vegetable  ivory  nut  (PhytelephcLs 
macrocarpa).  and  the  dark  coquilla  nuts  from  Atialea  Junxfera^  arc 
largely  used  by  turners  for  small  fancy  articles.  Partridge-wood  is  a 
name  for  the  wood  of  several  trees  coming  from  South  America,  which 
has  usually,  but  erroneously,  been  ascribed  to  Heisteria  coccinea,  but 
is  more  likely  to  be  from  Andira  inermis,  -  It  is  used  for  walking-sticks 
umbrella  and  parasol  handles,  and  in  cabinet  work  and  turnery.  The 
colours  are  variously  mingled,  and  most  frequently  disposed  in  fine 
hair  streaks  of  two  or  three  shades,  which  in  some  of  the  curly  specimens 
resemble  the  feathers  of  the  bird.  Another  variety  is  called  pheasant- 
wood.  Prince's  wood  is  a  light-veined  brown  wood,  the  produce  of 
Cordia  Gerascanthus,  obtained  in  Jamaica,  almost  exclusively  used  for 
turning.  Purple-wood  is  the  produce  of  Copaifera  pubi flora  and  hracteaia^ 
trees  of  British  Guiana,  which  furnish  trunks  of  great  size,  strength, 
durability,  and  elasticity.  The  colour  varies  much  in  different  specimens, 
some  being  of  a  deep  red  brown,  but  the  most  beautiful  is  of  a  clear 
reddish  purple,  exceedingly  handsome  when  polished.  It  is  used  for 
buhl  work,  marquetry,  and  in  turning.  Varieties  of  King-wood  are 
sometimes  called  purple  and  violet  woods,  but  they  are  variegated, 
while  the  true  purple-wood  is  plain.  Queen-wood  is  a  name  applied 
occasionally  to  woods  of  the  Cocus  and  Greenheart  character,  imported 
from  the  Brazils.  The  wood  of  Laurus  chhroxylon^  of  the  West  Indies, 
furnishes  some.  Bed  Sanders  wood  is  a  hard  heavy,  East  Indian  wood, 
obtained  from  the  Fterocarpus  santalinus,  imported  from  Madras  and 
Calcutta,  chiefly  as  a  dye-wood.  It  takes  a  beautiful  polish,  and  some- 
what resembles  Brazil-wood.  Rosewood  is  a  term  as  generally  applied  as 
iron-wood,  and  to  as  great  a  variety  of  trees,  in  different  countries  ;  some- 
times from  the  colour,  and  sometimes  from  the  smell  of  the  wood.  The 
rosewood  imported  in  such  large  quantities  from  BrazU  is  obtained  from 
the  Jacaranda  Brasiliana,  and  some  other  species.  The  PhysaccUymnna 
floribunda  of  Goyaz,  in  Brazil,  is  said  to  furnish  one  of  the  rosewoods 
of  commerce.  It  is  the  "  Pao  do  rosa'*  of  the  Portuguese.  The  iragrant 
rosewood,  or  "  Bois  de  Palisandre,"  of  the  French  cabinet-makers,  has 
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been  ascertained  to  belong  to  two  or  iht^  species  of  Brazilian  TWp- 
tolomeas.  The  imports  of  rosewood  in  1861  were  2,441  tons,  of  the 
computed  value  of  46,884^  In  1820,  when  the  duty  was  as  high  as 
20i  the  ton,  the  imports  of  rosewood  were  only  271  tons.  In  1826 
the  dnty  was  reduced  by  one  half,  and  in  1830  the  imx>orts  had  risen 
to  1,515  tons.  The  shipments  of  Brazilian  rosewood  are  chiefly  made 
from  Bahia.  In  1867,  16,870  logs  were  sent  from  there,  and  in  1858, 
17,834  logs,  of  a  total  value  of  about  28,000/L  The  great  bulk  of  the 
fihipments  go  to  France  and  Germany.  A  rosewood  is  obtained  in 
Central  America  and  Honduras,  from  a  species  of  Amyris,  East  Indian 
rosewood,  a  valuable  mottled  black  timber,  is  obtained  from  Dalbergia 
latifoUa  and  sissoides ;  these  furnish  the  well-known  Malabar  black-wood 
which  ia  heavy  and  close-grained,  admitting  of  a  fine  polish.  The  prin- 
cipal articles  of  carved  furniture  in  the  East  Indian  collection  were 
made  from  this  wood.  A  similar  kind  of  rosewood  is  ob^dned  on  the 
west  coast  of  the  Gulf  of  Slam,  but  the  grain  is  not  so  close  as  the 
South  American  wood.  A  large  quantity  is  exported  yearly  from 
Bangkok  to  Shanghai,  and  other  Chinese  ports. 

The  East  Indian  Satin  wood  is  the  produce  of  Chloroxylon  Swietetda. 
It  is  close-grained,  hard,  and  durable  in  its  character,  of  a  light  orange 
colour,  and  when  polished,  has  a  beautiful  satiny  appearance ;  unless  pro- 
tected by  a  coat  of  fine  varnish,  it  loses  its  beauty  by  age.  This  tree  oc- 
curs abundantly  in  the  northern  parts  of  Ceylon.  That  variety  called,  on 
account  of  the  pattern,  "  flowered  satin,"  is  scarce.  The  tree  also  grows 
in  the  mountainous  districts  of  the  Madras  presidency.  The  West  Indian 
satin-wood  is  obtained  from  Maba  guineensisy  in  the  Bahamas,  and  from 
an  unnamed  tree  in  Dominica^  The  wood  of  the  European  Yew  {Taxus 
haccata),  being  hard,  compact,  and  of  a  very  fine,  close  grain,  is 
occasionally  used  for  fine  cabinet  work,  or  inlaying,  and  by  turners  for 
making  snufi'-boxes,  musical  instruments,  &c. ;  parts  near  the  root  are 
often  extremely  beautiful.  For  the  combination  of  colour  with  figure, 
it  ranks  at  the  head  of  the  eyed  or  spotted  woods.  Brazil  furnishes 
tulip-wood,  and  zebra-wood ;  the  latter,  which  is  scaree,  is  from  the 
Omphalobium  Lambertij  a  large  tree  of  Demerara.  It  resembles  king- 
wood,  except  the^  colours,  which  are  generally  dispersed  in  irregular  but 
angular  veins  and  stripes.  Zebra-wood  is  a  beautiful  wood  for  cross 
buiding.  Some  very  good  specimens  of  Colonial  turning  in  goblets  and 
ornaments,  from  the  native  ash,  red  gum,  cherry  tree,  and  black-wood 
of  South  Australia,  were  shown  at  the  International  Exhibition  of  1862. 
One  or  two  new  woods  have  recently  been  introduced,  but  not  to  any 
large  extent  ;  of  these  we  may  mention  the  following  Australian  woods. 
The  scented  Myall  {Acacia  homolophylla)  is  a  very  hard  and  heavy  wood, 
of  an  agreeable  odour,  resembling  that  of  violets.  It  is  especially 
adapted,  from  its  pleasant  odour,  for  glove  and  trinket  boxes,  and  any 
interior  applications  where  not  being  varnished,  it  would  retain  its 
pleasant  scent.  Myall  has  a  dark  and  beautiful  duramen,  which  makes  it 
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applicable  to  numerous  purposes  of  the  cabinet-maker  and  the  wood- 
turner. It  rarely  exceeds  a  foot  in  diameter,  but  has  been  used  for 
veneers.  Musk-wood  {Eurybia  argophyUa)  is  a  timber  of  a  pleasant 
fragrance,  and  a  beautiful  colour,  well  adapted  for  turning  and 
cabinet  work.  The  Pomaderris  apetala  furnishes  us  with  a  soft  useful 
wood  of  a  pale  colour,  well  adapted  for  carver's  and  turner's  work. 
One  of  the  most  complete,  extensive,  and  tastefully  designed  applica- 
tions of  the  hard  or  fancy  woods  of  commerce  was  the  model  of  the 
Royal  Exchange,  shown  at  the  International  Exhibition  by  Messrs. 
Robert  Fauntleroy  and  &  Co.,  in  which  there  were  specimens  of  more 
than  five  hundred  ornamental  woods  from  different  parts  of  the  world. 

We  may  close  with  a  word  or  two  on  a  few  other  wpods  occasionally 
used.  The  mountain  ash  (Fyrtis aucuparia),  the  "rowen  tree"  of 
Scottish  song,  yields  a  beautiful  light  wood,  quite  equal  to  satin-wood 
in  appearancp,  and,  like  holly,  box,  horse  chestnut,  and  apple,  very 
serviceable  in  inlaying.  The  root  and  burr  of  Qiiercus  pedunculata^  and 
Q.  sessilijlora^  also  rival  many  foreign  woods.  The  close  texture  of  the 
maple -wood,  with  the  beauty  of  its  grain  and  its  susceptibiKty  of  a  high 
polish,  doubtless  contributed  to  its  continued  use  for  the  manufacture 
of  the  pledge  cup  and  wassail  bowl.  Hence  its  Scandinavian  name  of 
mazer  came  to  be  applied  to  the  cup  made  from  the  wood  of  the  tree  ; 
and  when,  at  a  later  period,  other  woods  and  even  the  costliest 
metals,  were  substituted,  the  old  designation  of  the  mazer  cup  was  still 
retained.  The  late  3klr.  T.  H.  Turner,  in  a  series  of  papers  in  the 
ArchcBological  Journal^  on  The  Usages  of  Domestic  Life  in  the  Middle 
Ages/'  remarks  : — "  Our  ancestors  seem  to  have  been  greatly  attached  to 
their  mazers,  and  to  have  incurred  much  cost  in  enriching  them* 
Quaint  legends  in  English  or  Latin,  monitory  of  peace  and  good  fellow- 
ship, were  often  embossed  on  their  metal  rim  and  on  the  cover  ;  or  the 
popular  but  mystic  Saint  Christophus,  engraved  on  the  bottom  oi  the 
interior,  rose  in  all  his  giant  proportions  before  the  eyes  of  the 
wassailers,  giving  comfortable  assurance  that  on  that  festive  day,  at 
least,  no  mortal  harm  could  befall  them."  Most  of  our  earlier  poets 
illustrate  the  familiar  use  of  the  maple  bowl  in  ancient  times  ;  it  figures 
at  the  latest  in  Scott's  "  Lord  of  the  Ifles."  Spenser  furnishes  a  beauti- 
ful description  of  a  highly  wrought  emblematical  mazer  cup,  in  his 
Shepherd's  Calendar,'*  evidently  suggested  by  the  bowl  for  which  the 
shepherds  contend  in  Virgil's  Third  Pastoral : — 

"  Lo  Perigot,  the  pledge  which  I  plight, 
A  mazer  ywrought  of  the  maple  ware, 
Whereon  is  enchased  many  a  fayre  sight, 

Of  bears  and  tigers  that  make  fiers  war  ; 
And  over  them  spread  a  goodly  wild  vine, 
Entrailed  with  a  wonton  ivy  twine. 

"  Thereby  is  a  lamb  in  the  wolf  s  jaws ; 

But  see  how  fast  runneth  the  shepherd  swain 
To  save  tha  innocent  from  the  beast  /spaws. 

And  here  with  his  she*».n  hook  hath  him  slain. 
Tell  me  such  a  cup  hast  tnou  ever  seen  ? 

Well  might  it  become  any  harvest  Queen." 
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ON  THE  APPLICATION  OF  ALFA  OR  ESPARTO  TO  THE 
MANUFACTURE  OF  PAPER. 

BY  JULES  BABSE. 

Under  the  name  of  alfa  in  Noithem  Africa,  and  esparto  in  Spain 
and  other  parts  of  Europe,  we  meet  very  commonly  with  a  coari>e 
strong  grass  growing  in  tufts,  resembling  in  the  cylindrical  form  of  the 
stalk,  itishes.  It  is  known  under  the  several  scientific  names  oi  Macro- 
chloa  tenacissima,  Lygeum  spartum,  and  Slip  a  tenacissima, 

Alfa  grows  without  culture,  in  great  abundance,  on  soils  the  least 
fitted  for  any  agricultural  operations,  over  a  large  extent  of  country  in 
Algeria. 

By  systematic  gathering,  the  quality  and  the  quantity  of  the  leaves 
are  improved  ;  left  to  itself,  the  plant  does  not  die  being  perennial  The 
stem  on  which  there  are  matured  leaves,  will  no  less  produce  fresh  leaves ; 
and  it  is  not  unusual  to  find  on  the  same  stem,  the  shoots  of  three  suc- 
cessive years. 

Cultivated  or  wild,  this  plant,  from  its  hardy  constitution,  ought  to  be 
classed  in  the  first  rank  ot  the  vegetable  products,  from  which  industry 
demands  a  regular  supply  of  useful  raw  material. 

Industry  and  science  had  long  foreseen  the  future  that  awaited  alfa, 
whenever  it  should  become  possible  to  extract  economically  the  special 
fibre  which  it  contains.  In  spite  of  the 'efforts  of  a  great  number 
of  laborious,  instructed,  and  persevering  men,  alfa  is  not  yet  a  commer- 
cial commodity,  in  the  large  sense,  regularly  enquired  for  and  accepted 
in  any  industry  except  that  of  *  sparterie '  or  cordage.  Yet  the  paper- 
trade  is  eagerly  seeking  after  everything  that  can  secure  it  agaiost 
the  scarcity  or  enhancement  in  price  of  the  raw  material. 

Why  is  not  alfa  more  used  in  the  mills  ]  Because  inventors  and 
manufacturers  have  often  thought  that  they  were  able  to  use  alfei  before 
the  question  of  practical  processes  was  matured ;  many  hopes  have  been 
dispelled  by  the  cost  of  the  manufacture,  according  to  systems,  not  one 
of  which,  taken  separately,  I  dare  affirm,  was  sufficiently  perfect  to 
realize  a  success.  But  if,  without  pretending  to  create  a  monopoly,  pre- 
vious labours  are  examined,  with  sufficient  discrimination  to  retain  what 
is  good  and  to  reject  what  is  bad  ;  if,  to  the  sum  of  these  collected  ele- 
ments, the  results  of  recent  experiments  are  added  ;  if  above  all,  the 
powerful  patronage  of  the  local  administration  lends  its  aid,  an  appeal 
may  be  made  to  the  judgment  so  oiten  previously  awarded,  an4  bring 
back  conviction  to  the  minds  of  men,  who  know  that  industry  progresses 
continuously.  Such  has  been  the  object,  on  which  I  have  concentrated 
all  my  efforts,  and  towards  which  I  now  contribute  the  appended 
information. 

Gathebing,  Management,  Tbansfobt,  &c.,  of  the  Fibbe. — In 
Algiers,  and  particularly  in  the  province  of  Oran,  alfa  alternates  with 
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the  dwarf-palm,  lentisk,  asphodel,  and  squill,  on  all  untilled  land.  On 
soils,  of  which  the  basis  is  chalk,  the  dwarf-palm  and  asphodel  pre- 
dominate ;  on  stony  soils,  in  which  silica  and  iron  replace  alumina  and 
lime,  alfd,  in  close  tufts,  grows  abundant  in  the  plains  up  to  the  mountain 
ridges,  excluding,  however,  the  culminating  heights  of  mountain  chains. 
The  districts  of  Mers-el-K^ir,  Aln-el-Turk,  Bouzefer,  to  the  west  of 
Oran  ;  of  Saint  Cloud,  Fleurus,  Eristel  (mountain  of  the  lions),  Saint 
Louis,  Arzew,  to  the  East ;  the  forest  oi  Muley-Ismael,  the  Macta,  in 
the  direction  of  Mostaganem ;  the  slopes  north  of  the  mountains  which 
border  on  the  south  the  plains  of  the  Zig  and  of  the  Hobra,  are  localities 
exceedingly  favourable  to  the  industry,  and  amply  supplied  to  meet  the 
wants  of  the  French  trade.  By  concentrating  the  means  and  capital 
on  the  littoral  of  this  province,  they  are  placed  in  the  neighbourhood  of 
existing  roads,  and  of  those  which  will  shortly  be  opened.  The  ports  of 
Arzew,  Oran,  Mers-el-K6bir  ;  the  places  of  embarkation  for  feluccas,  of 
Ain-el-Turk,  Bouzefer,  the  mouth  of  the  Macta,  are  so  many  places 
where  depots  for  the  collected  alfa  can  be  established ;  each  of  these 
localities  corresponds  to  a  centre  of  population,  farm,  village,  or  town, 
under  the  regular  and  efficacious  protection  of  civil  and  military  ad- 
ministrations. The  Arab  tribes  are  in  daily  communication  with  the 
French  :  this  element,  together  with  the  Spaniards,  Moors,  and  others, 
who  make  up,  more  or  less,  the  floating  population  of  the  country,  will 
supply  labourers  for  the  gathering  of  alfia,  as  soon  as  a  respectable  estab- 
lishment, worthy  of  confidence,  shall  have  been  at  work  for  more  than 
a  year. 

At  what  time  of  the  year  and  under  what  conditions  of  maturity 
ought  the  gathering  to  take  place  1  In  its  wild  state,  a  tuit  of  alfa  con- 
gists  of  withered  leaves,  leaves  that  have  attained  maturity  and  are  still 
full  of  sap,  and  lastly,  of  young  tender  shoots  not  yet  expanded.  Taking 
the  plant  in  this  view,  it  might  be  said  that  the  gathering  can 
be  done  at  any  time,  provided  that  at  any  period  of  the  year, 
the  tuft  yields  fibrous  matter  suitable  for  making  paper.  But 
if  alfa  is  subjected  to  a  systematic  and  regular  process,  all  is 
changed :  if  care  is  taken,  as  in  Spain,  to  pluck  off  all  the  dry  dead 
Bhoots  from  the  stem ;  if  all  the  shoots  that  come  to  maturity  are 
gathered,  if  the  young  shoots  only  are  left,  then  the  plant  is  in  complete 
cultivation  and  the  gathering  becomes  annual ;  it  should  be  done  at  a 
fixed  time.  Is  it  necessary,  as  in  Spain,  where  alfa  is  used  for  making 
rope,  cord,  carpets,  to  wait  until  the  seed  is  quite  ripe  and  the  leaves 
begin  to  fade.  Ought,  on  the  contrary,  the  moment  to  be  seized  when  the 
leaves,  wholly  ctirUd  up,  do  not  re-open  under  the  alternate  influence 
of  light  and  moisture,  without  taking  account  of  the  state  of  the  seed, 
ripe  or  not  ? 

As  regards  paper-making,  the  chemical  analysis  of  the  plant  settles 
the  question :  the  matured  leaf  has  in  its  constituent  elements,  silica 
and  iron,  upon  which  chemical  agents  act  with  difficulty  ;  the  boiling. 
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the  bleaching,  the  convenion  into  fibre  can  only  be  obtained  to  the 
detiiment  of  the  quantity  and  qnality  of  the  pnlp.  The  leaf,  still  green, 
although  its  full  growth  is  attained,  is  easier  to  boil,  its  fibres  separate 
under  the  influence  of  less  energetic  agents  ;  silica  and  iitm,  which  hold 
the  yellow  and  red  colouring  matters  in  the  fibre,  are  eliminated,  so  to 
speak,  at  the  same  time  as  the  gum-resin  which  binds  the  fibres  ;  the 
knots,  analogous  to  those  of  straw,  are  still  sufficiently  tender  so  as  not 
to  require  that  the  boiling,  to  be  effective  in  reducing  them,  shall  have 
been  too  prolonged  and  compromising  in  regard  to  the  leaves. 

It  may  hence  be  concluded  that  the  leaf  onght  to  be  gathered  when 
green,  but  also  as  near  maturity  as  possible.  I  say  as  near  maturiiy  as 
possibUy  because  a  leaf  too  green  gives  translacid  fibres,  and  consequently 
a  paper  analogous  to  vegetable  paper ;  on  the  other  hand,  the  waste  is  so 
much  the  greater  as  the  leaf  is  less  matured.  There  is  also,  in  respect 
to  alfa,  the  same  proceeding  to  be  followed,  as  with  hemp  and  flax  which 
are  gathered  with  reference  to  the  fibre,  leaving  out  of  account  the  seed. 
Flax  and  hemp,  cultivated  for  seed,  will  have  lost  their  properties  for 
yielding  fibre  precisely  because  they  have  attained  complete  maturity. 

The  gathering  of  aUa  should  be  done  by  hand :  cutting  ought  to  be 
strictly  forbidden,  as  it  obstmcts  the  reproduction  of  the  plant  The 
labourer  holds  in  his  left  hand  a  stick  2  or  3  centimetres  thick  and 
about  40  centimetres  long ;  he  seizes  a  bunch  of  alia  leaves  with  the 
light  hand  and  twists  it  round  the  stick  ;  at  the  same  moment  he  pulls 
at  the  stick  with  the  left  hand  and  at  the  bunch  of  leaves  which  the 
right  hand  still  grasps  ;  the  whole  of  the  leaves  separate  from  the  stem 
at  the  articulatioiL  The  right  hand  places  the  bunch  under  the  left 
arm ;  the  hands  remain  free  ;  the  labourer  gathers  three  or  four 
bunches,  according  to  lus  capability,  and  these,  collected  under  the  arm, 
make  a  manada^  which  is  then  tied  together  by  the  labourer  or  by 
children  engaged  for  that  purpose.  The  bundles  are  ranged  on  the  spot 
to  dry,  which  is  effected  in  a  week.  It  is  said  an  expert  labourer 
can  gather  200  kilogrammes  of  green  alfa  in  a  day.  I  have  never 
met  with  such. 

The  operations  which,  conjointly  with  M.  Cruzel,  we  carried  out  in 
Algeria,  were  undertaken  with  full  authority  over  our  labourers,  and 
with  full  compensation  for  their  work ;  on  the  one  hand,  we  have  had 
Spaniards  and  Moors,  who  are  considered  the  most  expert  at  this  busi* 
nesB ;  on  the  other,  the  General  commanding  the  province  had  granted  us 
thirty  Zouaves,  under  the  control  of  sub-officers,  witii  orders  to  make  an 
offidal  return  of  how  much  each  man,  determined  to  exert  himself,  could 
gather,  both  on  first  coming  to  the  work  and  in  the  following  weeks. 
We  had,  therefore,  good  will,  emulation,  and  inspection  with  us ;  the  daily 
gathering  of  green  alfa  per  man  was,  in  summer,  an  average  of  100  kilog. 
lu  drying  alfa  loses  40  per  cent.  The  labour  of  a  man  is  consequently 
equal  to  60  kilog.  of  dry  alfa  per  day.  Such  is  the  basis  upon  which 
commercial  estimates  must  be  founded. 
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The  bundlea  dried  in  the  fields  are  collected  in  bales  and  brought  to 
the  port  of  embarcation. 

The  alfia,  in  its  natural  state,  is  bulky  and  forms  an  unwieldy  pack- 
age for  ships,  although  its  real  density  is  great,  for  a  kilog.  of  alfa  im- 
mersed in  water,  displaces  1165  grammes  of  liquid  only,  which  gives 
0.868  for  the  alfa  ;  the  water  being  1000.  But,  in  ordinary  bundles,  a 
cubic  metre  contains  only  212  kilog.  of  alfa,  and  the  maritime  ton  of 
im.  44  cube  contains  305  kilog. ;  in  this  state  it  therefore  requires  three 
maritime  tons  of  space  for  1000  kilog. 

In  Algeria  we  obtained  permission  to  pack  the  alfa  with  Poncets^s 
presses,  which  are  used  by  the  military  administration.  The  press-cases 
measuring  Im.  40  cubic,  were  imiformly  filled  with  297  to  300  kilog.  of 
alfa  packed  with  care  ;  the  press  turned  out  a  bale  of  870  to  880  cubic 
decimetres.  In  this  state,  a  ship  would  receive  scarcely  500  kilog.  of 
alfa  per  ton  of  space. 

Before  my  departure  for  Algeria,  M.  Cruzel,  who  was  to  take  part  in 
my  proceedings,  had  made  at  Paris,  and  placed  at  my  disposal, 
an  hydraulic  press  of  great  power,  and  arranged  in  a  special  manner, 
•for  the  compression  and  binding  of  the  alfa.  This  press  could  not  be 
iorwarded  to  me  in  time  at  Oran,  but  at  F^ris  it  served  to  make  some 
very  precise  and  practical  experiments.  The  bales  turned  out  by  this 
machine  are  of  a  cylindrical  form,  having  a  diameter  of  60  centimetres, 
and  a  length  of  85  ;  they  measure  320  cubic  decimetres,  and  weigh  180 
kilog.  Consequently,  800  kilog.  of  alfa  go  to  the  maritime  ton.  Each 
press  of  this  kind  wiU  turn  out  two  compressed  bales  per  hour.  Reduced 
to  this  volume,  alfa  is  no  longer  an  unwieldy  package ;  it  can  be 
«towed  easily,  and  preserves  the  normal  centre  of  gravity  to  the  ship 
without  increasing  the  balkst.  The  cylindrical  form  of  the  bales  facili- 
tates the  transfer  they  undergo  on  the  route. 

Until  now  alfa,  considered  as  cumbrous  waste  in  bundles,  has  been 
chaiged  at  a  high  rate  of  carriage  by  the  railways,  and  commerce  would 
not  resort  to  this  mode  of  transport,  which  cost  eight  centimes  per  kilo- 
metre ;  and  per  ton,  even  when  baled,  this  price  is  only  reduced  to  six  cen- 
times. But  this  rate  will  not  be  enforced  for  bales  compressed  on  the  sys- 
tem adopted  by  M.  Cruzel,  and  myself.  These  bales  are  hooped  with  iron, 
are  not  exposed  to  any  damage,  do  not  in  any  extraordinary  mannei 
4tifect  the  responsibility  of  railway  companies  ;  and  their  stowage,  cubical 
weight,  and  form,  make  them  similar  to  goods  in  bulk,  and  most  con- 
venient for  transport. 

^  I  may  now  give  a  summary  of  expenses  arising  from  the  various 
manipulations  of  alfa,  from  its  first  collection ,  or  separation  from  the 
parent  stem  to  its  arrival  in  France,  within  reach  of  the  mills : 

1.  Gathering  in  April,  May,  and  June,  at  the  rate   fr.  ct 
of  60  kilog.  of  dry  alfa,  per  day  and  per 
labourer,  at  2  francs,  for  100  kilog.        .   3  33 
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2.  Diying  on  the  field,  and  carriage  from  the  field  fr.  ct. 

to  the  road  0  75 

3.  Carriage  from  the  road  to  the  port   . "     .  .10 

4.  ComprcsBion  and  packing  in  hooped  bales,  at 

4,000  kilog.  per  day  and  per  press,  employ- 


ing  four  men  and  two  boys 

0 

60 

5.  Hoops  of  sheet  iron,  3  kilog.,  and  rivets  . 

1 

85 

6.  Carriage  of  the  bales  to  the  ship  . 

0 

35 

7.  Wages,  rent,  maintenance  of  material,  fire 

0 

50 

4 

50 

0 

30 

10.  Merchant's  profit  and  interest  on  capital  at  10 

per  cent  on  the  above  sums 

1 

30 

Cost  of  100  kilog.  of  alfa,  delivered  at  Havre 

14 

38 

Technical  Operations  ;  Conversion  op  Alpa  into  Paper. — 
Chemically  examined  for  paper  making  purposes,  alfa  consists  of  cellu- 
lose, mixed  with  gum,  resinous  matter,  silica,  lime,  and  iron.  The 
incrustated  materials  are  intercombined  in  such  a  manner  that  there  is 
no  hope  of  isolating  the  textile  fibres  by  prolonged  ebullition  in  mere 
water.  The  silicates  and  the  resin  which  form  the  epidermis  of  the 
leaves,  even  resist  the  dissolving  action  of  alcohol  and  ether.  Recourse 
must  be  had  to  caustic  agents — ^lime,  soda,  potash,  ammonia — combined 
with  boiling  water,  or  the  pressure  of  steam,  to  disintegrate  the  plant. 

The  intemode  wliich  binds  the  leaf  to  the  stem.  Similar  to  the  joints  of 
straw,  resists  much  longer  than  the  stalk  the  action  of  boiling  and  the 
ley.  Hence  the  necessity  of  dividing  the  plant  into  one  portion  contain- 
ing the  knots  or  joints,  which' will  undergo  a  special  boiling,  and  another 
portion  containing  the  stalks,  which  will  require  less  boiling.  Operating 
on  these  divided  portions  saves  time,  and  gives,  moreover,  weight  to  the 
paper.  Those  who  have  operated  on  the  entire  plant  have  reduced  a 
large  quantity  of  tender  fibres  into  useless  particles  by  the  action  of  the 
ley,  in  their  endeavour  to  expose  the  tough  fibres  to  a  prolonged 
boiling. 

The  alfa,  suitably  boiled  and  lixiviated,  preserves  sufiicient  tenacity 
to  be  drawn  off  into  long  fibres,  supple  and  easy  to  disintegrate.  By 
washing,  it  yields  a  yellow  colouring  matter,  soluble  in  alkaline  agents. 
This  yellow  matter  is  not  that  which  offers  the  chief  obstacle  to  the 
bleaching.  There  remains  in  the  fibre  another  colouring  matter,  which, 
under  the  combined  action  of  chlorine  and  caustic  ley,  will  also  become 
soluble,  and  be  eliminated  by  washing  in  water,  which  assumes  the 
colour  of  blood. 

Every  attention  must  be  given  to  the  indications  of  this  interesting 
reaction,  for  so  long  as  the  alfa  has  not  given  off  this  red  tinge,  it  will  not 
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bleach.  Chlorides  cause  it  to  take  the  colour  of  walnut  wood,  and  acid 
baths,  after  the  chlorides,  leave  the  fibre  in  the  form  of  greenish  grey 
matter,  only  fit  for  the  manufacture  of  papier  bdlle.  I  do  not  speak  of 
processes  which  will  produce  white  pulp  at  great  cost,  by  means  of  reagents 
and  time  ;  they  are,  or  at  least  have  been,  commercially  impracticable. 
Those  who  have  not  commenced  by  the  elimination  of  the  yellow  and 
red  dyes,  have  treated  alfa  with  corrosive  leys  or  chlorides  equally 
destructive ;  they  have  been  able  to  get  white  pulp,  but  the  waste  or  the 
cost  has  been  represented  by  startling  figures  ;  it  is  quite  otherwise,  in 
following  the  rational  method  of  bleaching,  by  the  successive  elimination 
of  the  two  colouring  matters. 

According  to  my  experiments,  the  normal  waste  is  made  up  as  fol- 
lows : — 

Yellow  colouring  matter  12  ^ 

Red  colouring  matter  6  f 

Gum  resins  7  I 

Salts  constituting  the  ashes  of  alfa    .     1*6  ) 

Fibre  suitable  for  paper   73*5 

loo 

The  theoretic  loss  of  26'6,  it  is  true,  can  only  be  estimated,  according 
to  the  care  and  discernment  exercised  in  the  use  of  the  chemical  agents 
and  in  the  washing  manipulations.  It  is  as  well,  however,  to  know  the 
exact  limit  to  which  perfection  may  attain. 

The  analysis  of  the  ashes  determines  the  quantities  of  the  caustic 
agents  necessary  for  the  washing  of  the  plant. 

I  obtained  from  100  kilog.  of  alfa  an  ash  weighing  1*41.  From  this 
ash  I  extracted 


1.  By  boiling  in  water 

2.  By  washing  in  aqua 
regia  the  residue  left 
by  the  water. 


Soda   0110 

Sulphuric  acid   .    .  0*090 

Hydrochloric  acid  .  0.030 

Lime   0*200 

Sulphuric  acid   .   .  0.285 

Oxide  of  iron  F«  «0»  0*045 


(Oxide  of  iron     .   .  0*324 


soda  the  residue  left 
by  the  aqua  regia. 


Silica  0*326 


1*410 

There  are  also  in  100  kilog.  of  alfa  1*510  of  incorporated  silicious 
and  ferruginous  salts,  plus  7  kilog.  of  gum ;  in  all  8*510  of  matter  to  be 
got  rid  of,  in  order  to  free  the  fibre.  Admitting  that  the  silicates  require 
a  quantity  of  alkali,  thrice  their  weight,  to  make  them  soluble  ;  that 
the  resin,  to  become  soap,  requires  weight  for  weight  of  caustic  soda, 
100  kilog,  of  the  plant  must,  in  theory,  be  treated  with  2*250  of  alkali, 
and  7  kilog.  of  caustic  earth. 

In  practice,  the  degree  of  temperature,  and  of  pressure  at  which 
the  boilings  are  made,  must  be  considered,  in  order  to  increase  or 
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dindnisli  the  theoretical  proportions.  Thus,  at  the  mills  of  Queures 
and  of  Valemier,  in  operating  in  open  boilers,  at  a  temperature  of  100 
deg.,  a  ley  of  double  the  theoretic  quantity  left  the  plant  badly  dis- 
integrated, after  twenty-four  hours  boiling.  At  Mont  Saint  Guibert, 
where  rotary  boilers  are  used,  at  a  temperature  of  140  and  under  a  hand- 
pr&ssure  of  four  atmospheres,  the  plant  was  burnt  and  all  its  cohesion 
destroyed,  in  leys  containing  merely  the  theoretic  quantity  and  even 
less,  and  after  twenty,  twelve,  six  hours  of  boiling.  It  therefore  requires 
a  very  careful  study,  according  to  the  apparatus,  to  retain  in  the  alfa  all 
its  value  as  regards  condition  and  solidity.  Is  the  plant  more  or  less 
green  ?  Is  the  pressure  more  or  less  high  ?  Here  are  two  considera- 
tions which  will  necessarily  vary  the  quantity  of  caustic  and  the 
time  of  boiling.  Again,  are  the  operations  carried  on  without  pres- 
sure in  coppers  where  the  ley  is  uiiagitated?  Or  are  they  car- 
ried on  with  apparatus  where  the  ley  alternately  rises  and  falls  through 
the  mass  ?  Further,  there  are  modifications  in  the  quantities  of  chemi- 
cals to  be  used  which  practice  alone  can  teach,  but  which  are  essential  to 
be  known. 

We  have  hitheito  supposed  that  the  alfa  simply  cut  i  nto  four  or  five 
parts  is  operated  upon  :  this  gives  a  good  result ;  but  I  ought  to  mention 
a  very  ingenious  machine,  which  its  inventor,  M.  Edmund  Bertin,  set 
at  work  for  our  experiments.  In  M.  Bertin^s  machine,  the  alfa  is  placed 
lengthwise  under  a  roller,  which  in  rotating,  draws  it  systematically 
between  cylinders,  where  the  stalk  is  crushed,  firstly  from  end  to  end, 
without  being  torn. 

From  these  cylinders,  the  alfa  passes  between  hinged  tables,  in  which 
are  combined  two  movements — ^the  first  movement  causes  the  plant  to 
advance  lengthwise  under  the  cylinders ;  the  second  movement, 
perpendicular  to  the  other,  twists  the  alfa  leaf  as  it  advances,  and  de- 
posits it  in  grooved  receptacles,  still  without  tearing  it.  The  alfa  thus 
bruised  lengthwise  and  crosswise,  is  a  mass  of  loose  filament,  admirably 
prepared  for  boiling  and  washing,  without  requiring  pressure  and  large 
quantities  of  caustic  agents. 

I  believe  that  M.  Bertin^s  machine  will  be  generally  used  in  esta- 
blishments for  the  preparation  of  textile  plants.  It  economises  the  cost 
of  re-agents,  the  time  of  boiling,  and  dispenses  with  the  washing  cylin- 
ders for  crushing.  For  the  manufacture  of  unbleached  papers  the 
method  of  crushing  by  vertical  mill-stones,  orgai  ised  at  Valvemier, 
gives  results  which  no  other  perhaps,  can  attain  ;  dispatch,  homogeneity 
of  pulp,  simplicity  of  operation  and  of  working,  no  waste ;  such  are  the 
advantages  of  this  method.  For  white  pulp,  the  question  varies  ;  the 
mill  at  Valvemier  does  not  produce  fibre,  it  produces  pulp  which  is  taken 
direct  to  be  finished,  and  which  cannot  be  treated  with  steam  or  chlorine 
gas,  for  this  will  only  pass  through  spongy  and  easily  permeable  masses. 
Without  this  condition,  it  either  does  not  operate,  or  but  partially.  Con- 
sequently, for  white  pulp,  recourse  must  be  had  to  sharp-tackle  in  the  rag 
VOL.  IV.  « 
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engine  to  lainitiate  the  alfa  rather  than  to  braise  it :  well-formed  fibre^  a 
good  reaction  with  chlorine  gas,  a  perfect  elimination  of  the  red  colour- 
ing matter,  then  a  final  chloridei  and  acidulated  washing  ;  such  are  the 
practical  means  for  the  transformation  of  new  fibrous  plants  into  papei 
pulp. 

Are  these  means  sufficiently  economical,  bo  that  paper,  similar  in 
quality,  may  not  cost  more,  when  made  from  alfa  than  from  rags,  taken 
at  the  average  prices  for  the  last  five  years  ?  Before  giving  in  figures  a 
reply  on  this  point,  I  must  be  allowed  to  record  my  opinion  on  certain 
ideas  that  prevail  with  regard  to  textile  plants.  It  is  said,  that  alfa,  diss, 
&c.,  instead  of  being  sent  to  the  manufacturer  in  the  raw  state,  should  be 
dealt  with  where  collected,  and  made  into  pulp  or  half-stuflf.  The  waste 
it  is  asserted,  is  thus  got  rid  of,  and  the  usef  ol  material  alone  forwarded, 
therefore  we  should  turn  our  attention  to  the  oi^nisation  of  such  works. 
Certain  individuals,  even  hope  to  be  able  to  reduce  the  piice  of  paper, 
by  making  pulp  in  France  from  plants  brooght  from  Algeria  or  Spain, 
and  supplying  the  paper-makers  with  this  pulp. 

My  expeiiments  have  convinced  me  that  alfa  is  more  bulky  in  pulp 
than  in  the  fibrous  state.  We  can  compress,  as  is  done  by  M.  Cruzel,  8(X) 
kilog.  of  the  alfa  plant  into  a  cubic  spare  of  Im.  44,  the  maritime  ton. 
We  can  compress  500  to  600  kilog.  of  pulp  into  the  same  volume, 
when  in  a  humid  state,  until  the  mass  is  like  a  sheet  of  cardboard.  But, 
if  the  pulp  is  humid,  the  water  which  it  retains,  will  augment  its  weight 
at  least  in  equal  quantity,  perhaps  more,  to  the  loss  that  the  raw  plant 
gives  ;  if  the  pulp  is  dry,  it  is  unacceptable  to  the  paper^maker,  because 
it  cannot  be  reconverted  from  the  condition  of  cardboard  to  that  of  pulp, 
without  special  machinery  and  expensive  manipulation. 

Allow  this  first  objection  to  be  ill  founded,  although  it  is  seriously 
felt  by  certain  eminent  paper- makers,  who  have  been  willing  to  use  pulp, 
prepared  elsewhere  than  in  their  mills  ;  I  may  yet  dare  to  affirm,  and 
herein  in  perfect  accord  with  many  master  manufacturers,  that  if  on  the 
one  hand  white  pulp  is  used,  such  as  is  got  from  the  washing  engine, 
and  aUowed  to  flow  direct  into  the  beating  engine,  then  into  the  Tats, 
then  on  to  the  machine,  and  lastly  in  the  state  of  dry  paper ;  the 
operation  will  be  better  and  more  economical  than  if,  on  the 
other  hand,  this  same  pulp  as  it  comes  from  the  washing  engine, 
is  allowed  to  flow  into  draining  pans,  then  dried,  either  by  pressure 
or  otherwise,  then  suitably  packed  to  protect  it  from  damage,  and 
lastly  remade  at  a  new  miU.  In  the  first  case,  the  paper  is  finished,  it 
is  delivered  into  the  warehouse  ;  in  the  second  case,  the  pulp  has  got  to 
the  rag-store,  nothing  more.  It  must  again  be  torn  to  pieces,  and 
washed  and,  perhaps  one-third  or  a  quarter  bleached,  before  it  can  be 
given  over  to  the  beaters.  I  therefore  consider  it  a  faulty  proceeding, 
in  principle,  to  separate  a  paper  mill  in  two ;  the  general  expenses  and 
packing  charges,  interest  on  capital,  transport  and  cartage  cost  are  doubled, 
and  we  merely  offer  to  the  manufacturer  an  article  that  may  possibly 
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be  good,  but  which  the  paper-maker  did  not  see  prepared ;  which  he 
cannot  conscientiously  warrant,  and  which,  costing  more  than  the  raw 
material,  does  not  economise  machinery  or  hibour.  Alfa  is  too  high  in 
*price,  at  present,  to  allow  of  superfluous  or  faulty  methods  in  its  use. 

But  if  the  idea  of  pulp  mills  is  impracticable,  it  is  not  so  as  regards 
an  establishment  for  cleansing  the  alfa,  before  compressing  it.  The  al& 
when  yet  green  would  by  fermentation,  yield  its  reein  and  a  great  part 
of  its  colouring  matters.  Its  fibres  softened,  then  dried,  could  be  com- 
pressed with  more  ease,  and  the  paper  maker  would  find  it  more  econo- 
mical to  substitute  cleansed  alfa  for  the  raw  plant  But,  in  practice,  in 
Algeria  as  in  Spain,  the  scarcity  of  water  in  the  vicinity  of  the  alfa 
r^ons  makes  this  a  difficult  proceeding. 

I  will  now  examine,  comparatively,  the  prices  of  alfa-paper,  and  of  rag- 
paper  ;  in  the  first  part  of  this  essay,  the  plant  delivered  at  the  port  of 
Havre,  is  shown  to  cost  14.38  frs.  per  100  kilog.  In  another  paragraph, 
the  estimated  loss,  theoretically,  from  the  raw  plant  to  paper  is  26.5  per 
cent. ;  according  to  this  calculation,  100  kilog.  of  alfa  would  yield  73^ 
of  paper,  and  136  kilog.  of  the  plant  100  kilog.  of  paper.  136  kilog.  of 
alfa  at  14.38  frs.  gives  19.65  frs.  as  the  cost  of  tiie  raw  material  at  Havre. 

Now,  rags  at  the  price  of  19.55  frs.  are  not  of  a  superior  quality  ; 
old  cordage,  more  or  less  tarred,  is  worth  24  to  28  frs.  (at  present  34  to 
35  francs).  Rags  at  19  frs.,  linen,  wool,  cotton  of  all  colours,  and  mixed 
(whereas  the  waste  on  alfa  has  been  considered  in  our  calculation  and 
does  not  exist)  give  a  loss  of  30  to  45  per  cent,  according  to  the  degree 
of  whiteness  desired  ;  being  on  the  avenge  37  per  cent  Consequently 
100  kilog.  of  rag-paper  will  cost,  in  respect  to  raw  material  (136  kilog.  at 
19.55  frs.),  the  sum  of  26.78  frs.  If  we  consider  the  actual  conditions  of 
manufacture  for  certain  papers,  we  shall  find  that  for  news-paper  the  raw 
material  is  represente  l  by  the  sum  of  32  frs.  as  the  minimum,  up  to  54' 
frs.  for  certain  sorts.  Proceeding  from  theory  to  practice,  and  without 
being  indiscreet  as  to  the  working  of  the  mills  where  I  have  made  im- 
portant experiments  jointly  with  a  skilful  maker,  we  have  seen  that  alfa, 
from  the  first,  without  modification  of  machinery,  of  re-agents,  and  of 
labour,  advantageously  contends  with  the  raw  materials  habitually  em- 
ployed in  these  mills,  and  even  with  straw  for  common  wrapping-papers. 
But,  in  the  cost  of  manufacture,  alfa  was  taken  in  its  raw  state,  waste 
not  included,  at  the  price  of  14  frs.  the  100  kilog.  Consequently, 
practice  has  verified  two  things :  the  practical  waste  corresponds  exactly 
with  the  theoretic  waste,  and  the  various  manipulations  of  the  alfa  are 
not  more  costiy  than  those  of  its  rivals. 

In  conclusion,  the  results  have  been  in  favour  of  al£a  as  regards  the 
entire  manufacture,  and  have  led  to  a  demand  for  extensive  supplies. 

In  the  establishment  of  the  price  of  140  fra.  per  1000  kilog.  of  alfa, 
delivered  at  the  port  of  Havre,  I  have  endeavoured  to  eliminate  all 
erroneous  expenses  arising  at  the  outset  of  a  commercial  operation. 
Until  now,  in  fact,  the  cost  of  14  frs.  has  not  been  positively  realized  by 
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a  merchant,  although  he  made  the  undertaking  with  his  own  money, 
and  managed  all  himself. 

M.  Cruzel,  who  remained  in  Algiers  after  the  completion  of  my  re- 
searches, in  which  he  participated,  supported  and  assisted  with  the 
greatest  activity  hy  the  civil  and  military  administrations,  for  furthering 
our  common  work,  has  made  and  continues  to  make  under  his  own  inspec- 
tion, and  without  intermediate  agents,  the  first  shipments  intended  to 
encourage  the  French  paper-makers  to  adopt  the  use  oi  alfa.  The 
various  estimates  of  management  have  been  verified  by  each  department. 
And  not  to  tempt  the  trade  with  the  show  of  illusory  profits,  the 
price  of  140  frs.  must  be  taken  as  the  extreme  limit  in  a  regular  and 
economical  undertaking :  moreover  the  freight  of  45  frs.  per  lOOO 
kilog.  must  be  retained.  In  conclusion,  it  is  established  that  Algeria 
can  supply  to  the  French  paper-trade  a  raw  material  which  the  inter- 
national customs  modifications,  necessitated  hy  progress,  has  made 
necessary.  It  is  a  fact  that  the  use  of  alfa  enables  the  paper-trade 
to  keep  pace  with  the  progressive  decline  in  the  price  of  any  object  of 
urgent  necessity,  without  compromising  the  economy  of  its  constitution. 

Moreover  the  organised  collection  of  alfa  in  Algeria  offers  employ- 
ment to  a  large  number  of  natives. 

The  alfa-trade  can,  on  the  one  hand,  be  made  such  that  the  welfare 
of  the  districts  and  of  the  inhabitants  of  the  alfa  provinces  can  be  pro- 
moted, and  on  the  other  hand,  the  wants  of  a  trade  which  fears  for  its 
supplies  met,  while  lastly,  commercial  operations  in  the  Algerian  ports, 
win  ere  long  be  largly  benefitted. 

[We  append  to  the  foregoing  article  some  extracts  from  a  paper  on 
Esparto  Grass,"  which  we  contributed  to  the  "  Paper  Trade  Review,* 
for  July,  which  furnish  some  additional  practical  information.] — ^EIditor. 

Mr.  T.  Boutledge  has  been  manufacturing  paper  from  esparto  exelu- 
sively,  at  his  miUs  near  Oxford,  for  upwards  of  five  years.  On  the  28tb 
November,  1856,  a  number  of  the  weekly  Journal  of  the  "Society  of 
Arts,  Manufactures,  and  Commerce  "  of  London,  which  contained  a  lec- 
ture by  Dr.  Forbes  Royle  "  on  Indian  Fibres  fit  for  Paper-making,  &c." 
was  printed  on  esparto  paper  made  by  Mr.  Routledge  at  Eynsham.  That 
gentleman  has  now  other  mills  at  Ford,  near  Sunderland,  where  he  is 
making  newspapers  and  also  half  stuff,  both  from  esparto,  for  sale  to  the 
trade. 

In  the  Jury  Report  on  Paper,  &c.,  shown  at  the  last  Exhibition,  we 
find  the  following  remarks  on  esparto  ps^>er : — 

"  Mr.  Routledge  represents  that  the  cost  of  production,  either  in  the 
condition  of  half  stuff  or  paper,  is  below  that  of  rags  to  produce  a  simi- 
lar quality  of  paper,  and  the  power  required  for  reduction  much  less. 
Judging  from  the  specimens  of  paper  exhibited  by  Mr.  Routledge,  manu- 
fieustured  by  him  at  his  miUs  at  Eynsham  in  Oxford,  exclusively  from 
esparto  as  weU  as  from  the  other  specimens  of  paper  manufactured  at 
v^ous  other  mUls  employing  his  process,  in  which  esparto  is  used  as  a 
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blend  with  the  ordinary  rag  material^  the  results  are  very  satisfactory, 
demonstrating  that  a  new  material  has  at  length  been  brought  into  use, 
meeting  this  long-desired  requirement  both  as  regards  quality  and 
economy. 

One  satisfactoiy  feature  in  Mr.  Routledge's  process  is  the  fact  that  no 
material  alterations  in  existing  machinery  or  appliances  are  required  ; 
no  higher  pressure  boUing  in  expensive  vessels  is  necessitated ;  the  sUica, 
always  more  or  less  combined  with  a  coating  of  raw  fibres,  is  got  rid  of 
and  the  gummo-resinous  matter  neutralised,  permitting  the  fibres  to  be 
eliminated  and  drawn  out  by  the  ordinary  pulping  engine  as  now  prac- 
tised with  rags.  The  assurance  of  a  successful  result  appears  to  be  de- 
pendent on  the  proper  adjustments  of  the  proportions  of  the  chemicals 
employed  :  this  secured,  and  the  process  is  extremely  simple ;  the  issue 
appears  to  be  reliable,  and,  what  is  of  no  little  importance,  invariable 
and  constant.  The  fibres  produced  from  esparto  are  specifically  lighter 
than  those  from  any  other  paper- making  material  in  use ;  their  mechani- 
cal structure,  moreover,  admits  of  minute  sub- division  without  destroy- 
ing the  feathery  or  mossy  arrangement  which  facilitates  the  intimate 
feeding  or  blending  of  the  ultimate  fibres  on  the  endless  wire  of  the 
Fourdrinier  machine ;  then  esparto  paper,  in  consequence  of  this  pecu- 
liarity, feels  thicker  in  the  hand,  and  takes  a  finer  surface  than  that  made 
&om  cotton  rags,  and  in  proportion  to  the  blend  or  admixture  with 
other  rag  or  paper-making  material,  imparts  these  advantageous  charac- 
teristics. It  is  to  be  remarked,  however,  that  its  introduction  generally 
into  the  trade,  being  only,  comparatively  speaking,  of  recent  date,  it 
has  not  yet  arrived  at  full  development,  its  employment  being  hitherto 
limited  to  common  and  ordinary  printing  papers  and  cartridges,  and  in 
the  unbleached  state,  to  brown  and  cap  papers." 

Looking  at  the  scarcity  of  paper-making  material  from  the  cessation 
of  cotton  imports,  it  is  fortunate  esparto  came  to  the  assistance  of  the 
trade,  in  which  it  has  now  taken  a  permanent  position,  although,  like 
all  innovations,  both  it  and  the  introducer  were  much  sneered  at,  at  the 
outset  It  may  safely  be  said  that  the  most  of  the  common  printing  and 
newspapers  in  this  country,  not  excepting  the  '  Times/  have  a  blend  of 
esparto  introduced  into  their  manufacture. 

At  the  commencement  of  last  year  esparto  fibre  was  selling  at  62.  the 
ton,  but  the  price  fell,  owing  to  the  reduction  in  the  price  of  rags,  and 
to  the  general  sta^ation  of  trade  caused  by  the  American  war.  Re- 
cently, however,  a  fresh  impetus  has  been  given  to  the  market,  and  it  is 
now  selling  at  Newcastle-on-Tyne  at  6^  the  ton,  and  the  imports  last 
year  were  about  18,000  tons.  This  importation  is  equal  to  the  manu- 
facture of  about  9,000  tons  of  printing  or  white  papers,  but  as  much 
esparto  is  used  for  brown  and  other  unbleached  papers,  where  the  loss 
in  the  chemical  treatment  is  not  so  great,  11,000  tons  will  be  nearer  the 
mark. 
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ON  THE  DIFFERENT  SPECIES  OF  ILEX  EMPLOYED  IN  THE 
PREPARATION  OF  THE  *  YERBA  DE  MATE/  OR 
PARAGUAY  TEA.* 

BY  JOHN  MISB6,  F.R.8.,   F.L.B.  &e. 

NotwithstandiDg  the  seemingly  authoritative  evidence  we  have  on 
record  concerning  it,  I  have  entertained  a  doubt  for  niany  years  past  in 
regard  to  the  plant  which  produces  the  celebrated  Paraguay  Tea,  the 
favourite  beverage  of  the  Spanish  South  Americans.  I  will  here  detail 
the  results  of  my  investigations  into  this  subject,  and  will  preface  the 
inquiry  by  a  short  history  of  the  events  which  had  great  influence  on 
the  production  and  trade  of  this  article  of  commerce  ;  these  events  are 
the  more  interesting  as  they  are  in  some  degree  connected  with  the  bio- 
graphy of  the  celebrated  botanist  Bonpland,  to  whom  I  am  indebted  for 
the  knowledge  of  the  true  plants  which  produce  the  Yerba, 

In  the  settlements  of  the  Indians  in  Paraguay  and  along  the  borders 
of  the  River  Parand,  under  the  dominion  of  the  Spanish  government, 
administered  as  they  were  at  that  period  by  the  Jesuits,  the  preparation 
of  the  Yerba  constituted  the  principal  branch  of  industry  of  the  coun- 
try. The  plant  from  which  the  Mat6  is  prepared  was  first  mentioned 
by  Azara,  as  growing  wild  in  many  parts  of  Paraguay.  It  is  found  in 
great  abundance  in  all  the  moist  valleys  of  the  ramifications  that  branch 
from  the  main  chain  of  mountains  called  Maracajti,  which,  rising  in  that 
part  of  Paraguay  bordering  upon  Matto  Grosso,  in  lat.  19*^  S.,  and 
tending  S.  E.,  divides  the  northern  half  of  the  country  into  two  distinct 
watersheds — the  rivers  flowing  westward  running  into  the  river  Para- 
guay, and  those  eastward  into  the  Parand,.  This  chain,  after  a  length  of 
150  miles,  suddenly  takes  a  more  easterly  course,  and  is  soon  cut  through 
by  the  latter  river  at  a  place  called  Sete  Quedas,  (seven  cataracts  or 
large  rapids,)  in  lat.  24°  S. ;  it  then  crosses  into  the  Brazilian  province 
of  San  Pdolo,  through  which  it  runs  nearly  due  east  for  300  miles,  as  far 
as  Curitlba,  where  it  becomes  blended  with  the  main  chain  of  the  Serra 
do  Mar,  that  skirts  the  coasts  of  the  southern  provinces  of  BraziL  The 
Yerba-tree  is  found  more  or  less  abundantly  in  all  the  valleys  that  branch 
out  of  this  extensive  range  of  mountains,  but  principally,  as  before  men- 
tioned, in  the  northern  portion  of  Paraguay.  Wilcocke,  in  his  *  History 
of  Buenos  Ayres,'  mentions  three  kinds  of  Yerba  known  in  commerce^ — 
"  the  Cadcuy,  Cadmini,  and  Cadguaz/6, the  first  is  there  said  to  be  pre- 
pared from  the  young  leaves  recently  expanded  from  the  buds  ;  the 
second  is  from  the  full-grown  leaves,  carefully  picked  and  separated 
from  the  twigs ;  and  the  third  from  the  older  leaves,  carelessly  broken 
up  with  the  young  branchlets  :  all  being  half-roasted  by  a  crude  process. 
But  I  have  always  been  of  opinion  that  these  several  qualities  were  pre- 

*  From  the  '  Annals  and  Magazine  of  Natural  History.' 
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pared  from  different  species  of  Hex,  The  Qaarani  general  term,  Cad, 
signifies  a  leaf  or  branch  ;  and  in  the  Missions,  the  names  of  Cad-riri 
and  Cad-Una  or  CaHna  are  given  to  the  different  kinds  of  Hex.  The 
prepared  leaves  have  always  borne  the  name  of  Yerba  among  the 
Spaniards,  its  infusion  being  made  in  a  peculiar  kind  oi  cup  called  a 
Mats.  In  the  Portugese  Missions  the  Yerba  is  called  Ca^TMi,  and  in 
most  of  the  Brazilian  provinces  it  is  known  by  the  name  of  Congonha, 
pronounced  Congonia. 

Under  the  Spanish  government,  the  principal  harvests  of  Yerba 
were  made  in  the  valleys  bordering  upon  the  river  Ypan6,  a  tributary  of 
the  Rio  Paraguay, — the  produce  there  collected  being  conveyed  to  the 
town  of  Villareal,  at  its  mouth,  in  lat.  23"  30'  S.,  and  thence  trans- 
ported down  the  River  Paraguay,  in  large  pontoons,  to  the  metropolitan 
town  Assuncion.  Although  the  largest  harvests  were  obtained,  in  Para- 
guay, considerable  (^[uantities  in  addition  were  raised  in  the  various  set- 
tlements of  Indians  founded  by  the  Jesuits  beyond  its  limits.  These 
were  called  Missions,  and  were  thirty  in  number,  twenty-three  being 
situated  betvireen  the  rivers  Parang  and  Uruguay,  and  seven  on  the  left 
bank  of  the  latter  river,  in  the  province  of  Entrerios.  These,  as  well  as 
all  the  extensive  settlements  in  Paraguay  proper,  were  at  their  greatest 
prosperity  at  the  period  of  the  expulsion  of  the  Jesuits  in  1768  ;  but, 
owing  to  the  defective  management  of  the  Indians  under  the  subsequent 
rule  of  the  Spanish  authorities,  the  commerce  in  Yerba  languished 
considerably.  In  1810  the  quantity  raised  was  supposed  to  amount  to 
five  millions  of  pounds  ;  but  Mr.  Robertson  states  that  in  1812  (two 
years  after  Paraguay  became  independent)  the  exports  of  Yerba  still 
amounted  to  eight  millions  of  pounds,  or  ,3,750  tons,  from  the  port  of 
Assuncion  alone,  at  which  period,  too,  its  cultivation  in  the  Missions  had 
-  become  almost  annihilated.  In  all  these  Missions,  during  the  devastat- 
ing wars  then  raging  throughout  the  Ai^gentine  provinces,  the  Indian 
settlers  were  robbed  of  all  their  cattle  and  horses,  their  farms  were 
destroyed^  the  men  forced  to  become  soldiers,  and  otherwise  were  so  op- 
pressed, that  the  greater  number  sought  a  refuge  in  Paraguay. 
•  •  «  ♦ 

At  this  period,  Paraguay  was  governed  by  the  renowned  Dictator, 
Doctor  Francia, 

Under  the  Spanish  rule,  the  Paraguayans  had  cultivate!  besides  the 
Yerba,  little  beyond  a  fine  kind  of  tobacco  (considered  equal  to  that  of 
Havana,  and  much  appreciated  in  Chile  and  Peru),  and  also  some  sugar 
and  yucca  (yams).  They  were  soon  induced  by  Francia  to  extend  their 
agricultural  pursuits,  to  cultivate  rice,  maize,  and  other  vegetables,  on  a 
large  scale,  and  to  raise  a  sufficient  quantity  of  yucca  to  satisfy  the 
general  consumption.  Other  vegetable  products,  hitherto  scarcely 
known  in  the  country,  soon  covered  the  plains  :  cotton,  formerly  pro- 
cured from  Corrientes,  was  now  cultivated  to  some  extent ;  more  atten- 
tion was  paid  to  the  rearing  of  cattle  and  horses,  instead  of  importing 
them  from  Entrerios,  so  that  in  a  few  years  they  were  able  to  export  a 
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considerable  surplus  above  their  own  requirements  ;  and  they  now  made 
cotton  cloths  for  their  garments,  in  lieu  of  thewoollon  ponchos  obtained 
from  Cordova.  The  Dictator  for  many  years  was  assiduous  in  his  en- 
deavours to  establish  permanently  this  system'  of  industry,  which  neces- 
sarily supplanted  in  great  measure  the  trade  in  Yerba ;  he  even  em- 
ployed coercive  measures  in  order  to  carry  it  into  effect ;  and  in  1829 
he  decreed  that  the  possessor  of  every  house  or  farm  should  sow  a  certain 
quantity  of  maize,  upon  the  product  of  which  every  one  was  bound  to 
contribute  4  per  cent,  to  the  state,  no  excuse  being  allowed  ;  and  those 
who  sought  to  evade  this  obligation  became  subject  to  heavy  penalties. 

To  a  policy  of  restraint,  which  in  a  more  advanced  state  of  society 
would  not  have  been  tolerated,  it  was  certainly  one  well  calculated,  in 
the  actual  state  of  Paraguay,  to  attain  the  objects  he  had  so  much  at 
heart,  and  in  which  he  gradually  succeeded.  The  good  results  of  these 
wise  measures  are  well  attested  by  the  prosperous  advancement  of  the 
country  up  to  the  present  time.  His  success  naturally  raised  up  against 
him  a  host  of  irreconcileable  enemies  in  all  the  Argentine  Provinces, 
who  strove  to  blacken  his  character  and  vilify  his  conduct.  All  these 
Provinces,  suffering  under  the  extinciion  of  the  trade  in  Terba,  were 
leagued  against  the  policy  of  Fi-aucia ;  but  their  attention  being  too 
much  occupied  in  their  constant  internecine  wars,  they  had  little  time 
or  force  to  spare  in  the  attempt  to  revolutionize  Paraguay.  At  length, 
however,  the  Qovemor-in-chief  of  Entrerios,  having  made  peace  with 
the  other  provinces,  turned  his  attention  to  that  object,  and  endeavoured 
at  the  same  time  to  establish  settlements  at  the  former  Jesuit  Missions 
(then  almost  depopulated),  with  the  view  of  cultivating  the  trade  in 
Yerba.  And  we  now  come  to  a  knowledge  of  the  state  of  affairs  that 
existed  when  the  celebrated  Bonpland  visited  the  River  Plate,  and  how 
the  subsequent  phases  of  his  life  became  connected  with  the  history  of 
the  trade  in  Yerba. 

The  fall  of  the  Emperor  Napoleon  and  the  re-establishment  of  the 
Bourbon  dynasty  in  France  were  events  most  galling  to  Bonpland,  and 
he  resolved  to  seek  an  abode  in  one  of  the  republican  States  of  South 
America.  Accordingly  he  reached  Baenos  Ayres  ia  1817,  with  a  nominal 
appointment  of  Professor  of  Natural  History  in  that  capitaL  In  1819, 
Bonpland  established  himself  near  Candelaria,  one  of  the  old  Jesuit 
Missions  on  the  left  bank  of  the  Parana,  contiguous  to  Paraguay,  where 
he  formed  a  considerable  establishment,  chiefly,  as  I  understood,  with  a 
view  to  the  production  of  and  trade  in  Yerba,  under  the  special  auspices 
and  protection  of  the  Governor-General  Artigas,  who,  as  I  have  before 
mentioned,  intended  ultimately  to  carry  out  his  designs  against  Para- 
guay. *  *  *  * 

From  his  long  residence  in  the  country,  and  his  great  experience  in 
all  that  relates  to  the  preparation  of  Yerba,  no  one  had  better  oppor- 
tunities than  Bonpland  to  identify  the  real  species  from  which  that  arti- 
cle of  consumption  is  manufactured. 

Th«  system  of  the  merchants  in  their  agreement  with  the  *  habilita- 
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dores '  who  nndertake  the  quest  of  Terba  in  the  distant  forests  of  Paiu- 
goajy  the  manner  «f  hiring  the  Indian  Liboorers  for  this  work,  the 
preparations  for  feeding  them  during  their  long  bivouac,  the  mode  of 
collecting  and  drying  the  branches,  roasting  and  separating  the  leaves, 
pounding  them,  and  packing  the  Yerba,  thus  prepared,  in  hide  bags,  are 
well  described  in  Mr.  Lambert's  memoir  on  the  Ilex  Paraguayenris,  and 
in  Mr.  Robertson's  ^  Letters  from  Paraguay,'  and  Fiancia's '  Heign  of  Ter- 
ror.' The  same  rude  methods  were  employed  in  all  the  Spanish  Mis- 
sions, and  also  in  the  Brazilian  settlements,  up  to  a  very  recent  period  ; 
but  of  late  years  more  improved  processes,  upon  a  much  laiger  scale, 
have  been  brought  into  use  about  Curitiba ;  but  in  the  province  of  Rio 
Grande  the  old  system  is  still  continued.  At  Curitiba,  I  am  told,  the 
leaves  are  now  roasted  more  equally,  in  cast-iron  pans  set  in  brickwork, 
much  affcer  the  manner  in  which  tea  is  prepared  in  China,  except  that 
the  pans  are  much  larger.  When  the  leaves  are  sufficiently  dried,  they 
are  pounded  in  stamping-mills  worked  by  water-power  or  steam-engines, 
and  packed  in  bags  by  means  of  presses.  The  quality  of  the  Yerba  has 
thus  been  much  improved. 

We  owe  to  St.  -Hilaire  the  first  outline  of  the  botanical  features  of 
the  tree,  growing  about  Curitiba,  that  yields  the  Yerba ;  it  was  only  a 
short  diagnosis,  published  in  1822,  when  he  ascertained  it  to  be  a 
species  of  Ilex,  which  he  considered  identical  with  the  Paraguay  plant, 
and  which  was  named  inaccurately,  through  a  typographical  error,  Jlex 
Paraguartensis,  a  name  he  afterwards  abandoned  in  1824  for  that  of 
Ilex  Mate,  he,  however,  resumed  the  former  name  in  1833.  In  the 
meanwhile,  Mr.  Lambert,  in  1824,  gave  a  much  fuller  description  of 
the  plant,  accompanied  by  a  good  drawing  made  from  specimens  sent 
from  Buenos  Ayres,  and  probably  obtained  from  one  of  the  Spanish 
Missions  :  he  called  it  Ilex  Paraguensis, 

1  had  always  been  impressed  with  the  conviction  that  the  different 
qualities  of  Yerba  brought  to  market  were  prepared  from  different 
species  of  Hex;  and  hence  the  doubt  occurred  to  me  whether  the  plant 
described  by  St.  Hilaire  from  Curitiba  be  really  identical  with  the  true 
Paraguayan  type.  The  grounds  for  this  surmise  were  founded  upon  the 
dissimilar  colour  of  the  two  Yerbas,  the  difference  in  their  flavour,  and 
the  higher  price  always  obtained  for  the  Yerba  de  Paraguay  compared 
with  the  Yerba  de  ParanaguA  The  short  diagnosis  of  St.-Hilaire  an- 
swered equally  to  several  species  that  I  had  seen.  Sir  William  Hooker, 
in  1842  (Lond.  Joum.  Bot.  L  30),  gave  a  very  interesting  account  of  the 
Yerba,  describing  also  the  mat^ar  cup,  formed  out  of  a  small  calabash 
(cuy),  in  which  the  infusion  is  prepared,  and  out  of  which  it  is  drawn 
into  the  mouth  through  a  hombiUa ;  he  added  the  characters  of  the  dif- 
ferent varieties,  which  he  considered  identical  with  the  Ilex  Para- 
guayensis,  and  oi  these  he  gave  two  excellent  figures  with  analyses.  This 
memoir,  instead  ef  solving  my  doubts,  only  rendered  the  question  still 
more  enigmatical ;  for  in  it  is  classed,  as  a  mere  variety,  a  plant  which 
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I  brought  from  Rio  de  Janeiro,  wliich  I  found  growing  in  the  Botanic 
Gardens  there,  and  which  I  was  assured  by  the  Rev.  Frey  Leandro,  at 
that  time  Director  of  those  Gardens,  was  the  "  Arbol  do  Mat6,"  or 
"  Paraguay  Tea-tree."  This  plant,  which  is  well  figured  in  Sir  William 
Hooker's  memoir  appeared  to  me  quite  a  distinct  species,  marked  by 
very  peculiar  characters. 

Anxious  to  remove  this  doubt,  I  applied  to  my  friend  Senr.  Consel- 
heiro  Candido  Baptista  d'Oliveira,  soon  after  I  learned  of  his  appoint- 
ment as  Director  of  the  Botanic  Garden,  and  begged  of  him  to  ascertain 
whether  that  plant  was  reaUy  identical  with  the  tree  which  yields  the 
true  Yerba  de  Paraguay,  as  I  had  been  assured  twenty  years  before,  or  a 
dilferent  species,  and  to  send  me,  if  possible,  authentic  specimens  of  both. 
He  most  obligingly  forwarded  me  a  fresh  specimen  of  the  tree  still  grow- 
ing in  Rio  de  Janeiro,  and  at  the  same  time  transmitted  my  application 
to  M.  Bonpland,  as  the  most  competent  authority  on  the  subject,  who, 
however,  did  not  quite  comprehend  the  object  of  my  inquiry.  This 
renowned  botanist  most  kindly  responded,  and  sent  six  different 
species  with  their  varieties,  all  collected  in  the  Missions,  and  all  alike 
used  in  the  preparation  of  Yerba.  This  at  once  confirmed  my  suspicion 
that  more  than  one  species  of  Ilex  is  employed  for  that  purpose  ;  and 
as  this  fact  is  of  some  importance  in  the  histoiy  of  the  subject,  I  will 
copy  here  verbatim  the  note  of  M.  Bonpland  which  accompanied  his 
specimens. 

"  No.  596.  Herbe  du  Paraguay — Mate— //ea;  thecezans,  Bonpland — 
Ilex  Paraguayensis,  St.-Hilaire.  Se  trouve  dans  le  Para- 
guay, leBr^sil,  et  Entre  Rios. 

"  No,  2425.  Cauna  des  Brdsiliens — Ilex  ovalifolia,  Bonpl.„  nouv. 

espdce.  Se  trouve  dans  le  Faxinal,  au  sortir  de  la  Picada 
de  Sa  Cruz,  h  4  lieues  du  Rio  Pardo. 

"  No.  2333.  Cauna  des  Br6siliens — Caachiriri  ou  Caachiri  des 
Guaranis — Ilex  amara,  BonpL,  n.  esp.  Se  trouve  dans 
les  montagnes  de  S^Cruz  et  dans  les  forSts  du  Parang 

"  No.  2382.  Cauna  des  Br^siliens — Caachiriri  des  Guaranis — Ilex 
crepitans,  Bonpl.,  n.  esp.  Se  trouve  dans  les  bois  de 
Guayaraga  dans  le  coeur  de  S^  Cruz  et  sur  les  bords  du 
Parang 

"  No.  2330.  Cauna  de  folha  larga  des  Br^siliens. 

No.  2374.  Cauna  amarga  des  Br^siliens. 
"  No.  2479.  Cauurt  des  Guaranis — Ilex  gigantea^  BonpL,  n.  esp.  Se 

e  trouve  dans  les  bois  de  Sa  Cruz  et  sur  les  bords  du 

Paranl  * 

"  No.  2471.  Cauuina  des  Br&iliens — Ilex  Humboldtiana,  Bonpl.,  n. 

esp.   Se  trouve  dans  le  Rcada  de      Cruz  qui  conduit  ^ 
Rio  Pardo,  Prov.  Rio  Grande,  Br6sil. 
"  Toutes  ces  espdces  d'llex  sont  employees  ^  faire  Therbe  Mat6.  Les 
nos.  d'ordre  correspondent  ^  mon  journal  botaniqua 

Corrientes,  17  Juin,  1857."  "  Aime  Bonpland," 
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When  in  Paris  a  few  years  ago,  I  endeavoured  to  ascertain  whether 
any  of  these  specimens  agreed  with  St-Uilaire's  typical  plant ;  but  the 
latter,  unfortunately,  had  been  mislaid  or  lost  in  the  removal  of  the  col- 
lections exhibited  in  the  great  "  Exposition of  1855.  St-Uilaiie  states 
that  he  had  compared  his  plant  from  Curitiba  with  specimens  from 
Paraguay,  and  found  them  specifically  identical ;  this  conclusion  does 
not  correspond  with  the  specimens  before  me. 

I  have  since  obtained  from  Curitiba  a  specimen  of  the  plant  there 
used  in  the  preparation  of  the  Herva  de  Parangu^  On  comparing  it  with 
the  true  Ilex  Paraguayenm  sent  by  Bonpland,  I  find  the  two  sufficiently 
distinct :  this  fact  is  of  interest,  as  it  accounts  at  once  for  the  difference 
in  the  quality  of  the  tea  respectively  prepared  from  these  two  plants. 

Hitherto,  I  have  spoken  only  of  the  Yerba  produced  from  these  two 
species.    Bonpland,  however,  states  positively  that  the  other  species,  of 
which  he  sent  specimens,  are  also  employed  in  the  preparation  of  the 
Yerba  of  conmierce.   This  fact  has  lately  been  confirmed  by  the  assur- 
ance I  have  received  from  a  Brazilian  gentleman  from  Porto  Alegre, 
who  trades  extensively  in  this  commodity  :  his  information  is  very  in- 
teresting, both  as  regards  the  difference  in  the  quality  of  these  products, 
and  the  districts  in  which  the  trees  are  found ;  and  from  his  knowledge 
of  this  matter  and  liis  long  experience,  his  account  may  be  fully  de- 
pended on.   The  other  species  grow  principally  in  the  districts  that 
stretch  far  to  the  eastward  and  southward  of  the  long  mountain  range 
which  extends  from  the  "  Serra  Q6»r'  of  Curitiba,  in  lat.  26°  S.,  to  lat. 
32^  S.,  where  it  is  shown  in  the  maps  as  the    Berra  do  Herval,'*  so  called 
from  the  abundance  of  its  Mat^  trees.   The  summits  of  this  wide-spread 
mountain  range  are  very  broad,  forming  numerous  table-lands  which 
afford  excellent  pasturage  for  cattle.   The  Mat4  trees  are  never  found  on 
these  table-lands,  nor  in  the  broad  plains  that  skirt  the  river  beds  ;  they 
grow  invariably  on  the  inclined  hill-sides  in  the  nimierous  gorges  inter- 
secting the  country,  which  in  most  cases  are  densely  wooded ;  and  it  is 
in  these  woods  that  the  different  species  of  Ikx  abound.    In  some  places 
the  Mate  trees  attain  a  considerable  size,  often  exceeding  100  feet  in 
height.    These  larger  trees  grow  especially  on  the  declivities  of  the 
western  side  of  the  same  mountain-range,  where  all  the  streams  flo^ 
into  the  river  Uruguay.   The  Yerba  here  produced  is  of  an  excellent 
quality,  that  called  by  the  Brazilians  "  Herva  de  Palmeira   is  renowned 
as  being  equal  to  the  best  Paraguay  tea. 

It  is  in  this  region  that  seven  of  the  far-famed  Missions  established 
by  the  Jesuits  are  situated,  where  the  Mat6  is  extensively  collected. 
Upon  the  eastern  declivities,  along  the  tributaries  of  the  rivers  Pardo 
and  Jacuhy,  are  the  *  Hervales '  of  Faxintd,  Santa  Cruz,  and  Quayara9a, 
to  which  Bonpland's  specimens  refer.  Here  also  is  that  of  Butacarahy, 
equally  renowned,  where  the  Ilex  gigantea  of  Bonpland  abounds,  and 
where  it  attains  a  height  of  70  feet :  the  other  four  kinds,  with  smaller 
and  more  lanceolate,  punctate  leaves,  rarely  here  exceed  the  height  of 
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30  or  40  feet  The  latter  are  more  irregularly  branclied,  with  a  more 
straggling  growth,  and  they  produce  the  sort  called  by  the  Brasdlians 
Herva  hrava  (wild  Mat^),  while  the  larger-leaved  species,  such  as  the 
Ilex  ffigantea,  yield  a  kind  of  tea  called  Herva  matisa  (mild  Mate) ;  such 
trees  have  straighter  trunks,  with  more  regular  and  rounded  heads.  The 
former  sorts  have  a  more  bitter  and  stronger  flavour,  and  want  the 
peculiar  and  more  agreeable  aroma  of  the  Paraguay  type.  When,  how- 
ever, the  Herva  brava  is  mixed  with  the  Herva  mansa  in  the  proportion 
of  1  in  3  or  1  in  4,  it  produces  a  kind  of  Mat6  which  is  hardly  dis- 
tinguishable from  the  genuine  Paraguay  Yerba ;  and  it  thus  forms  a 
considerable  object  of  commerce. 

StiU  further  to  the  southward  of  the  Serra  do  Herval,  in  the  moun- 
tain districts  of  the  Taypes  or  Canguassti,  some  species  of  Ilex  abound 
which  are  said  to  produce  a  tea  as  valuable  as  the  best  sorts  of  Herva 
de  Palmeira,  or  even  vying  with  the  Paraguay  tea,  being  equal  to  them 
in  fragrance,  flavour,  and  strength.  This  fact  is  worthy  of  notice  when 
we  take  into  consideration  the  great  difference  in  the  latitude  of  these 
districts.  The  quality  of  the  tea  of  all  these  various  kinds  depends 
greatly  on  the  time  of  year  in  which  the  leaves  are  gathered,  the  best 
season  for  the  harvest  being  well  known  to  the  natives. 

Dr.  Reisseck  has  lately  published,  in  Martius's  •  Flora  Brasiliensis,' 
a  Monograph  of  the  Brazilian  species  of  Ilex,  He  evidently  had  not 
seen  any  specimen  of  the  true  Ilex  Paragnayenm ;  for  his  diagnosis 
under  that  name  refers  to  some  of  the  smaller,  more  lanceolate,  and 
punctate-leaved  species  of  the  genus,  and  certainly  not  to  the  celebrated 
true  Paraguayan  plant. 


SUBSTITUTES  FOR  WAX.  * 

BT  BARNARD  S.  PROCTOR. 

Some  months  ago,  I  published  a  short  article  drawing  attention  to 
the  adulteration  of  white  wax :  t  the  present  paper  follows  as  a  natural 
sequel  to  the  former,  and  is  designed  to  indicate  the  relative  merits  of 
various  substances  which  may  be  considered  suitable  for  replacing  wax 
in  one  or  other  of  its  uses.  With  regard  to  the  fitness  or  otherwise  of 
any  of  these  substitutes  to  take  the  place  of  wax  for  medicinal  purposes, 
I  shall  say  nothing,  such  a  substitution  being  both  unnecessary  and 
illegitimate.  It  is  also  unnecessary  to  say  anything  with  regard  to  their 
fitness  for  making  candles,  &c.,  that  being  unim]^  ortant  to  the  chemist 


*  Prom  the  '  Chemist  and  Druggist' 
t  See  Tbchnologist,  vol.  lit.  p.  332. 
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and  druggist  But  for  perfumery  parposes,  for  the  polishing  of  furni- 
ture, and  the  waxing  "  of  thread,  substitutes  may  with  advantage  be 
looked  for  ;  and  the  fitness  for  any  of  these  purposes  will  indicate  pretty 
well  the  fitness  of  the  material  in  hand  for  other  special  purposes,  which 
it  would  add  too  much  to  the  length  of  the  present  paper  to  notice  in 
fulL  I  have  also  indicated  the  prices  (quoted  a  few  months  ago,  and, 
of  course,  subject  to  variation),  and  the  melting  point. 

Spermaceti  is  too  well  known  to  call  for  any  remark :  stearine  and 
paraflBji  greatly  resemble  it  when  pure,  but  the  former  is  subject  to  a 
greasy,  rancid  odour,  and  the  latter  to  the  odour  of  coal  tar ;  they  are 
both  more  crumbly  than  spermaceti,  the  paraffin  especially,  being  readily 
rubbed  to  powder,  and  both  are  purely  white.  China  and  Japan  wax 
greatly  resemble  good  block  white  wax  in  their  general  appearance,  but 
are  liable  to  become  coated  with  a  fine  white  efflorescence  resembling 
the  bloom  upon  many  kinds  of  fruit ;  they  have  a  toughness  somewh^ 
inferior  to  wax,  and  when  a  knife  is  forced  into  them,  they  break  with 
a  crackling  sound  ;  they  are  both  almost  destitute  of  odour,  and  what 
they  have  is  not  objectionable :  of  the  two,  the  Chinese  wax  most  nearly 
leaembles  the  product  of  the  bee« 

Carnauba  wax,  on  the  other  hand,  differs  greatly  from  all  the  others. 
It  Ib  ha^f  brittle,  and  darker  coloured  than  the  others  ;  in  physical 
properties  it  seems  to  hold  a  position  between  white  wax  and  sulphur  ; 
it  takes  a  fine  polish  when  rubbed  with  any  soft  material ;  and  it  is  so 
bard  as  not  to  take  finger-marks  with  the  heat  of  the  hand :  it  is  suitable 
for  furniture  polishes,  either  alone  or  mixed  with  Japan  wax  or  beeswax. 


Tablb  of  Wax  Substitutes,  Showing  telisiel  Comparative  Merits 

Ain>  Prices. 


For  thread. 

Furniture. 

Ph 

Melting  Pt. 

Price. 

deg. 

8. 

d. 

Genume  Block  White  Wax 

Good 

Good 

Good 

U5 

2 

10 

White  Cake  Wax  (adult.) 

Medium 

Medium 

Good 

2 

4 

Jamaica  Yellow  Wax   .  . 

Good 

Good 

Good 

1 

10 

Good 

Good 

Good 

2 

1 

Bad 

Bad 

Good 

112 

1 

5 

Bad 

Bad 

Good 

144 

1 

4 

TVee  Wax,  Japan  .... 

Med.  Good 

Medium 

Good 

115 

0 

10 

Insect  Wax,  China .... 

Med.  Good 

Medium 

Good 

118 

2 

8 

Carnauba  Wax  .... 

Bad 

Good 

Bad 

192 

0 

10 

Med.  Bad 

Bad 

Bad 

131 

1 

5 

The  quality  of  some  of  these  materials  is  subject  to  considerable 
variation :  thus,  paraffin  may  be  obtained  quite  free  from  odour ;  and  if 
so,  might  possibly  be  used  without  disadvantage  in  the  preparation  of 
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cold  cream  or  pomades.  It  is  probable  that  there  are  other  variations 
besides  odour  and  coloar,  judging  from  the  melting  points.  Miller 
quotes  the  melting  point  of  paraffin  at  110  deg.  :  I  found  it  melt  at 
133  deg.,  and  congeal  at  103  deg.,  China  wax  he  states  to  melt  at  182  deg. : 
I  found  it  inelt  at  133  deg.,  and  congeal  at  103  deg.  Japan  wax  I  found 
melt  at  128  deg.,  and  congeal  at  102  deg. ;  the  melting  point  quoted  in 
the  table  being  the  mean  ot  the  two  observations. 

The  melting  point  of  stearine  is  liable  to  vary  from  very  slight 
causes  (see  Miller's  Chemistry) ;  but  so  great  a  discrepancy  as  indicated 
above  for  China  wax  must  surely  be  the  result  of  a  difference  in  the 
nature  of  the  sample.  The  price  quoted  for  Japan  wax  seems  much 
below  what  its  good  properties  would  seem  to  justify.  The  qualities 
would  probably  become  more  uniform,  and  the  prices  would  find  a 
more  reasonable  level,  if  more  extensive  trial  were  made  of  these 
materials  for  the  various  purposes  for  which  wax  is  at  present  used. 

11,  Grey-street,  Newcastle-on-Tyne. 


ALGERIAN  PRODUCTS. 

BY  PAUL  MADINIER. 
(Late  Editor  of  the  'Annales  d' Agriculture  des  Colonies.') 

In"  commencing  this  communication,  I  have  to  thank  you  for  the 
translation  of  my  article  on  the  Plantain,  which  you  published  in  the 
Technologist  for  October  last  (vol.  iii.  p.  112). 

Since  my  arrival  in  Algeria,  1  have  pursued  my  researches  on  that 
plant  with  the  view  of  making  a  monograph  of  it ;  but  the  more  I  look 
into  the  matter,  the  more  diflSculties  I  find. 

The  description  of  the  species  of  Musa  by  botanical  authors  is  very 
fallacious — ^what  is  defined  as  a  species  is  often  but  a  variety.  Indeed, 
the  whole  subject  is  what  we  call  in  French  "  la  bouteille  ^  I'encre,"  £0 
diflScult  is  it  to  throw  light  on  it.  It  is  the  same,  howevQr,  with  several 
other  cultivated  plants  of  tropical  coimtries,  such  as  the  sugar-cane, 
cotton,  rice,  sorgho,  &c. 

With  regard  to  the  plantain,  I  must  admit  from  my  own  experience 
that  the  great  number  of  varieties,  and  the  absence  of  well-defined 
characters  among  them,  makes  their  proper  classification  a  most  trouble- 
some labour,  to  which  it  would  be  necessary  to  devote  several  years 
in  visits  to  the  different  regions  of  their  growth. 

I  append  hereto  some  remarks  on  a  South  African  tree,  from  which 
I  have  obtained  a  colouring  gum,  and  of  this  I  send  you  a  small  sample. 

While  I  remain  in  Algeria  I  am  at  your  service,  should  you  wish  for 
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any  detailed  information  on  its  productions.  Yoa  are  probably  aware 
that  the  tonnage  duty  on  foreign  ships  in  Algerian  ports  is  now  reduced, 
and  is  levied  only  on  the  number  of  tons  loaded  in  the  colony.  This 
reform,  I  hope,  will  increase  the  commercial  intercourse  between  Algeria 
and  Great  Britain.  The  latter  needs  principally  raw  materials,  which 
are  abundant  products  of  Algeria.  She  can  supply  you  with  cereals, 
wheat,  oils,  fibres,  mineral  ores,  &c.,  and  will  t£^e  in  exchange 
cotton  cloths,  fuel,  iron,  materials  for  building,  machinery,  &c.  The 
relations  of  the  two  countries  are  already  advantageous.  The  English 
who  come  to  make  Algeria  their  winter  quarters  are  each  year  more 
numerous,  and  it  is  said  that  in  a  short  time  the  Peninsular  and  Oriental 
Company's  steamers  will  touch  at  Algiers. 

Looking  at  the  profitable  business  connections  which  can  be  esta- 
blished, I  think  that  it  is  the  office  of  a  journal  like  yours  to  acquaint 
the  British  trader  with  the  raw  materials  of  Algeria.  If  you  will  under- 
take that  duty,  I  will  esteem  it  a  pleasure  to  furnish  you  with  full  par- 
ticulars, and  all  necessary  documents  and  information. 

I  think  that  some  information  on  the  Lawsonia  inermis,  of  which  the 
leaves,  dried  and  bruised,  constitute  the  cosmetic  dye  so  universally  used 
by  the  women  from  the  East,  would  be  acceptable  to  you.  The  henna 
is  a  very  interesting  product,  which  will  be  in  great  request  when  better 
known  ;  I  will  send  you  shortly  a  conununication  on  this  plant,  its  cul- 
tivation and  uses.  I  have  seen  mentioned  in  the  quaito  Indian  cata- 
logue for  the  London  Exhibition  of  1862,  by  Mr.  Dowleans,  p.  45,  that  an 
essential  oil  has  been  obtained  from  the  petals  of  Lawsonia  inermis.  Now 
the  flowers  of  this  plant  are  without  smeU,  and  it  appears  to  me  that  the 
essential  "  oil  of  Mehudee  "  is  rather  the  produce  of  some  other  species, 
Buch  as  Lawsonia  spinosa,  L,  alha^  or  others,  &c  If  you  have  any  infor- 
mation on  this  point,  I  should  be  obliged  if  you  would  inform  me  of  it 

Gum  from  the  Schottia  latifolia,  Jacq.  —  I  have  had  occasion  to 
examine  lately,  in  the  Garden  of  Acclimati2ation  of  Algiers,  a  small  tree 
from  the  Cape  of  Gk)od  Hope,  the  usefulness  of  which  has  not  yet  been 
pointed  out,  as  far  as  I  know,  and  to  which  I  think  it  right  to  draw  the 
attention  of  scientific  men,  who  will  be  better  able  than  I  to  decide  what 
it  may  be  -  applied  to.  I  allude  to  the  Schottia  lati/olia,  Jacq.,  of  the 
family  of  the^  Cisalpinai,  It  is  a  tortuous  tree,  with  thick  branches,  and 
the  specimen  of  it  in  the  Garden  of  Acclimatization  of  Hamma  is  nearly 
twelve  feet  high.  The  leaves  are  persistent,  pennate,  with  four  folioles, 
small,  oval,  rounded,  terminating  with  a  short  point,  of  a  pale  green  at 
the  nervures,  almost  blueish  in  the  young  shoots,  becoming  dark  green 
with  age.  The  flowers,  disposed  in  bunches,  are  of  a  pretty,  ornamental 
aspect,  and  difiuse  a  fragrance  of  vanilla,  which  attracts  the  visits  of 
bees  and  other  insects.  They  bear  four  sepales,  green,  convex,  and  un- 
equal, and  four  to  five  white  petals,  unguiculate.  The  stamens,  as  in  all 
the  plants  of  this  group,  are  ten  in  number,  three  of  which  are  larger 
than  the  others.   Their  filaments  are  only  joined  at  the  base,  and  in  the 
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part  where  they  are  free  are  of  a  bright  scarlet  colour.  The  style  is  fili- 
form, ascending,  and  terminated  by  a  single  stigma.  The  fruit  is  a 
pod,  with  wrinkled  skin,  three  to  four  inches  long,  and  one  to  one  and  a 
quarter  in  width,  containing  two  or  three  albuminous  seeds,  as  large  as  a 
haiico  bean,  and  of  a  light  brown  colour.  These  seeds  possess  a 
remarkable  peculiarity.  The  funiculum  which  connects  them  with  the 
pod,  and  through  which  passes  the  nutritive  juices  which  serve  to  develop 
them,  attains  a  considerable  growth,  and  forms  a  prismatic  arils  with 
rounded  aogles,  fixed  by  its  point  to  the  pod,  and  on  the  base  of  which 
IB  attached  the  seed,  by  means  of  the  radicle.  These  funicular  arils  are 
of  a  light  yellow  colour,  and  of  a  pietty  firm  consistency,  when  the  pod 
has  just  been  plucked,  and  has  not  gone  much  beyond  the  point  of 
maturity,  but  they  soon  become  soft  when  placed  in  a  heap.  The 
largest  do  not  weigh  quite  one  gramme  (6  to  9/10). 

Some  time  ago,  Mr.  Hardy,  Director  of  the  Garden  of  Acclimatiza- 
tion of  Hamma,  gave  me,  as  a  subject  for  study,  a  handful  of  those 
arils  proceeding  from  the  last  pods  gathered  from  the  tree  contained 
in  the  garden.  I  brought  them  home  and  placed  them  in  a  large  glass, 
intending  to  examine  them  on  the  following  day  ;  but  the  following  day 
being  a  Sunday  I  for  got  my  arils,  and  when  on  the  Monday  I  went  to 
examine  them,  the  mass  had  begun  to  ferment,  and  gave  a  very  acid 
reaction  on  test-paper ;  the  surface  was  completely  covered  with  mildew, 
which  I  removed,  and  found  at  the  bottom  a  liquid  portion,  which  I 
separated.  This  liquid,  exposed  to  the  sun,  gave  me  a  gummy  substance, 
*of  a  greenish  yellow  hue,  which  retained  a  soft  consistency  even  after  a 
long  insulation,  and  which  had  the  characteristics  of  similar  bodies 
(gums  and  dextrines) — ^viz.,  soluble  in  water,  insoluble  in  alcohol  and 
ether,  and  precipitated  by  acetate  of  lead.  Under  the  influence  of 
alkalies,  a  solution  of  this  substance  acquires  a  fine  yellow  colour,  which 
possesses  all  the  brilliancy  of  gamboge ;  acids  discolour  it  completely. 

The  quantity  of  gum  at  my  disposal  was  too  small  to  enable  me  to 
undertake  more  complete  researches.  I  confined  myself  to  this  preli- 
minary examination,  with  the  intention  of  continuing  it  when  the  tree 
in  the  Garden  of  Hamma  shall  yield  a  fresh  crop  of  pods. 

The  proportions  of  gummy  matter  contained  in  these  arils  must  be 
very  large,  if  I  may  judge  by  the  quantity  obtained  from  the  few  arils 
which  had  been  given  to  me.  Whether  this  substance  can  be  utilized 
or  not  as  a  gum,  or  as  a  colouring  substance,  it  appears  at  all  events  to 
me  to  constitute  an  interesting  product.  If  .1  may  judge  by  the  abund- 
ance of  flowers,  one  tree  alone  may  supply  a  considerable  quantity  of 
gum,  and  it  is  so  easily  extracted  that  it  could  be  obtained  at  a  cheap 
rate.  It  would  be  sufficient  to  gather  the  pods,  separate  the  arils,  heap 
them  together  for  a  day  or  two,  in  order  to  soften  them,  and  then  to 
press  them.  The  liquid  thus  obtained  cotdd  be  solidified  by  the  action 
of  the  sun.  The  seeds  could  also  be  saved,  for  it  is  to  be  presumed  some 
use  could  be  found  for  them,  if  only,  at  first  eight,  to  extract  meal  from 
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them.  I  am  not  aware  whether  they  possess  any  alimentary  value, 
either  for  men  or  cattle,  not  having  had  a  sufficient  number  to  experi- 
mentalize upon.  Lastly,  if,  according  to  the  vulgar  idea,  all  that  smells 
strong  is  good  in  medicine,  the  odour,  sui  generis,  of  the  SchotUa  latifoUa 
gum  might  indicate  some  therapeutical  properties. 

These  are  the  points  which  I  should  like  to  see  investigated  by  the 
scientific  men  who  reside  in  the  Cape  Colony.  P.  M. 

11  Impasse  Darfour,  Alger. 
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BT  WILLIAM  FELKIN. 

It  is  not  possible  to  fix  the  epoch  of  the  invention  of  the  art  of 
weaving,  or  of  the  first  use  of  a  weaving-loom.  But  there  can  be  little 
doubt  that  in  the  ages  immediately  following  the  flood,  the  employment 
of  rushes  and  twigs  in  weaving  articles  for  domestic  use,  by  plaiting  or 
otherwise  wattling  them,  and  of  twine  or  threads  spun  from  hair,  wool, 
fibres  of  trees,  flax,  cotton,  silk,  and  other  suitable  materials,  by  netting 
or  looping  them,  had  become  general.  By  these  kinds  of  rudimentfiry 
weaving,  fringes,  fishing-nets,  girdles,  and  other  useful  or  ornamental 
articles,  were  obtained.  The  use  of  these  materials  by  handicraft  skill 
led,  at.  a  very  early  period,  to  the  construction  of  a  rude  apparatus  for 
weaving  cloth,  by  extending  threads  longitudinally  as  warp,  probably 
from  one  branch  of  a  tree  to  a  neighbouring  one,  and  passing  a  woof 
thread  across  them,  over  one  or  more  and  under  one  or  more  of  the 
adjoining  threads,  till  all  had  been  thus  traversed  ;  and  then  the 
warp  threads,  havinjsj  been  altered  as  to  their  position  by  raising 
some  and  lowering  the  others,  the  woof:thread  was  repassed  through 
them  back  again,  and  so  on  till  the  warp  was  entirely  filled  up. 
In  Chinese  and  Indian  annals,  as  also  in  the  Bible,  the  loom,  or  one  or 
more  of  its  important  parts,  as  the  beam,  the  shuttle,  &c.,  are  mentioned  ; 
and  there  is  reason  to  believe  that  the  Tabernacle  veil  of  the  Jews,  the 
priests'  vestments,  as  also  the  mummy  cerements  of  the  Egyptians, 
were  wrought  in  looms  of  a  construction  very  similar  to  those  now  in 
tise.  Babylon  and  Damascus  were  seats  of  these  manufactures  of  cloth  ; 
the  latter  continues  so  to  this  day.  Some  are,  however,  of  opinion  that 
a  looped  fabric  was  then  known.  In  weaving,  or  rather  knitting  hosiery, 
by  hooks  or  long  skewers  of  wood  or  iron,  it  is  supposed  we  have  tbe 
ancient  practice  perpetuated  whereby  Joseph's  "coat  of  many  colour*?," 
and  the  "garment  woven  without  seam,"  taken  from  the  person  of 
Christ,  were  wrought.  In  this  operation  one  continuous  thread  only  is 
used,  of  which  successive  loops  or  stitches  are  formed,  and  the  loops  of 
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each  round  or  row  are  drawn  in  turn  through  those  of  the  preceding  row. 
Though  it  has  neither  warp  nor  weft,  and  can  scarcely  be  called  cloth, 
except  it  be  felted,  yet  this  tissue  is  superior  to  any  other  for  many  pui^ 
poses  from  its  elasticity  and  closely  fitting  the  body  in  wear.  The  art 
of  knitting  hosiery  continued  to  be  piactised  by  hand  only,  and  mainly 
as  a  domestic  employment,  working  up  thread  spun  from  the  long  wool 
of  sheep  or  goats  until  the  sixteenth  century  of  the  Christian  era.  Its 
highest  attainment  was  to  furnish,  at  high  prices,  a  few  silk -knitted  hoae 
for  our  Henry  VIII.  and  his  daughters  Mary  and  Elizabeth.  Before 
that  time,  if  stockings  were  desired  to  be  cool  and  elegant,  they  were 
shaped  out  of  linen  or  silk  cloth  by  scissors,  and  then  sewn  up. 

About  1689,  the  Rev.  William  Lee,  MA.,  a  clergyman  then  living  at 
Woodborough,  near  Nottingham,  finding  a  lady  to  whom  he  was  attached 
always  more  attentive  to  her  knitting  than  to  his  addresses,  in  grief  and 
anger  determined  to  supersede  her  employment  by  constructing  a  machine 
which  should,  by  its  power  and  speed  render  hand-knitting  useless.  He 
made  the  attempt,  and  met  with  difficulties  so  great  in  the  complex 
movements  and  nice  adjustment  of  parts  requisite  in  the  machine  to  be 
made,  and  so  unlike  any  then  known  or  thought  of  in  mechanical 
science,  that  he  was  long  greatly  baffled  and  almost  in  despair.  With- 
out previous  practical  knowledge  himself,  he  could  not  find  the  needful 
skill  and  experience  in  others.  The  knitting  mesh  or  loop  is  so  different 
from  the  simple  crossing  of  the  threads  in  common  weaving,  that  to  effect 
it  mechanically  was  an  operation  which  required  original  power  of 
analysis  and  combination  of  an  extraordinary  kind.  Instruments  and 
forces  must  be  applied  in  ways  and  for  purposes  which,  for  aught  that 
appears,  were  before  unattempted.  At  length  he  succeeded  ;  and  the 
stocking  frame  still  remains  in  attestation  of  the  greatest  triumph  ol 
mechanical  genius  then,  or  for  many  ages  afterwards,  known.  A  minute 
description  of  this  machine  would  be  out  of  place  here :  it  will  be  suffi- 
cient to  mention  that  Lee  placed  a  series  of  hooks  of  peculiarly  inge- 
nious form  and  adaptation  side  by  side  in  a  uniform  line  and  firm  posi- 
tion. He  passed  the  weft  thread,  of  which  alone  the  fabric  was  to  con- 
sist, along  these  hooks  (called  also  "  needles  "),  and  by  the  use  of  a  row 
of  cleverly  formed  moveable  instruments,  called  "jacks  "  and  "sinkers," 
rows  of  loops  were  formed  one  after  the  other  on  the  hooks,  and  others 
on  them  in  succession.  This  was  done  with  surprising  rapidity  com- 
pared with  the  usual  hand  piocess.  By  the  use  of  the  hand-knitting 
pins  or  skewers,  100  loops  may  be  formed  in  a  minute  :  on  Lee's  first 
frame,  using  coarse  materials,  500  loops,  and  in  his  second  from  1,000 
to  1,500  loops  were  made  per  minute ;  by  the  machine  now  worked  by 
hand,  even  when  the  loops  are  of  such  fineness  as  can  scarcely  be  dis- 
tinguished by  the  naked  eye,  10,000  loops  may  be  made  per  minute ; 
but,  by  circular  power,  60,000  in  the  same  time.  The  first  machine  was 
soon  taken  by  its  inventor  to  London  ;  and  having  formed  great  expec- 
tations proportionate  to  the  profound  thought  and  skill  he  had  shown  in 
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its  conception  and  completion,  and  his  consciousness  of  the  immense 
step  he  had  made  in  adminiBtering  to  the  comfort  and  advantage  of  hiB 
conntrymen,  he  sought  the  approval  and  countenance  of  his  sovereign. 
She  visited  him,  attended  by  her  kinsman  Sir  William  Carey  and  Lord 
Hunsdon,  and  saw  him  work  his  machine  at  Bunhill  Fields.  The  frame 
was  a  twelve-gnage,  and  working  upon  coarse  worsted  yam,  altogether 
unfit  for  royal  or  fashionable  use.  Elizabeth  was  disappointed,  because 
she  hoped  to  have  found  silk  hose  making  on  it.  Lee  had  desired  a 
patent  monopoly  in  acknowledgment  of  his  so-far  successful  effort  The 
Queen  is  said  to  have  thus  written — "  My  Lord,  I  have  too  much  love 
for  my  poor  people,  who  obtain  their  bread  by  the  employment  of  knit- 
ting, to  give  my  money  to  forward  an  invention  which  will  tend  to  their 
ruin,  and  thus  make  them  be^ars.  Had  Mr.  Lee  made  a  machine  that 
would  have  made  silk  stockings,  I  should,  I  think,  have  been  somewhat 
justified  in  granting  him  a  patent  which  woidd  have  affected  only  a 
small  portion  of  my  subjects ;  but  to  enjoy  the  exclusive  privilege  of 
making  stockings  for  the  whole  of  my  subjects,  is  too  important  to  grant 
to  any  individual."  Lee  was  stimulated  to  alter  his  frame  in  older  to 
produce  silk  stockings.  After  throwing  aside  his  wood  jacks  for  iron 
ones,  and  increasing  the  fineness  from  six  to  twelve  needles,  and  as 
many  loops  in  an  inch  in  width  in  each  row,  he,  in  1597,  produced  silk 
hose  :  these  the  Queen  accepted  and  wore,  praising  their  agreeable  elas- 
ticity and  beauty  of  texture.  Nevertheless  she  refused  the  entreaties  of 
Lord  Hunsdon,  and  granted  neither  money  nor  patents.  Perhaps  her 
Exchequer  was  poor,  or  she  might  dislike  to  seem  careless  of  employ- 
ment for  her  subjects  by  creating  further  monopoly  of  labour.  It  is 
probable  that  afterwards  a  patent  was  issued  of  a  limited  character. 
Such  large  hopes  of  profit  from  this  new  invention  were  entertained, 
that  Lord  Hunsdon,  a  descendant  of  the  Tudors,  bound  himself  by 
deed  to  Lee,  learnt  the  art  of  frame-work  knitting,  and  became  the 
first  stocking-maker^s  apprentice.  There  can  be  no  doubt  that  this 
nobleman  supplied  the  funds  necessarily  expended  in  the  improve- 
ment of  the  first  stocking-frame,  and  in  the  construction  of  several 
others.  Lee  l^ad  given  himself  wholly  to  them,  neglecting  clerical 
duties  and  all  other  means  of  existence.  He  was  never  seen  at 
Court,  and  seldom  anywhere  else  but  in  his  workshop.  His  prospects  of 
profit  and  success  gradually  faded  away.  He  soon  saw  his  great  but 
politic  and  parsimonious  patroness  laid  in  her  grave ;  and  after  wait- 
ing patiently  for  some  years  to  ascertain  whether  her  successor  would 
encoun^e  him  to  keep  the  invention  at  home,  also  having  lost  hia 
patron.  Lord  Hunsdon,  the  continued  neglect  of  James  I.,  and  his 
refusal  to  grant  patent  or  money,  he  decided  to  accept,  though  with 
much  regrety  the  pressing  offers  of  the  illustrious  Sully,  and  transfer 
it  and  himself  to  Fiance. 

The  manufacture  was  established  at  Rouen  ;  and  Lee  was  introduced 
by  the  Duke  de  Rosny  to  Henry  IV.,  who  gave  him  a  gracious  recep- 
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tion.  That  great  monarch  was,  unhappily,  soon  assassinated ;  his 
minister  retired  from  public  life,  and  all  Lee's  bright  hopes  were  at  once 
destroyed.  Again  having  been  flattered  and  disappointed,  his  fortitude 
forsook  him  and  he  fell  into  a  deep  melancholy.  An  alien,  almost  an 
outcast,  he  sickened,  and  sent  for  his  brother  James  from  Rouen  ;  but 
it  was  too  late.  After  twenty-two  years  of  deferred  hope  and  severe 
effort,  he  died  alone,  of  a  broken  heart,  at  Paris,  in  1610.  "  Many  a 
heart  has  been  broken  upon  the  wheel  whose  revolutions  have  made  the 
fortunes  of  thousands."  James  Lee  returned  to  England,  leaving  one 
frame  at  Kouen,  and  set  up  the  others  at  Old  Square,  London,  where 
they  were  soon  sold  to  a  merchant  of  Italian  extraction,  and  the  trade 
became  established  in  that  city.  Mead,  an  apprentice  of  James  Lee,  was 
sent  with  a  machine  to  Venice.  For  want  of  tools,  needles,  sinkers,  and 
workmen,  the  manufacture  failed  there  in  1620.  Leaving  London, 
James  Lee  settled  in  Nottinghamshire,  and  with  the  money  he  had  re- 
ceived for  the  frames  he  had  sold,  and  500/.  for  cancelling  Mead's  in- 
denture, he  began  to  construct  others,  and  so  established  the  business  of 
frame-work  knitting  in  that  county ;  from  thence  it  spread  over  the 
counties  of  Leicester  and  Derby.  Aston,  a  miller  of  Thornton,  Notts, 
joined  James  Lee,  and  they  added  the  "  lead-siokers,  thumb-plate,  and 
lockers  "  to  the  machine,  which  greatly  simpliGed  it,  aud  have  been  in 
use  ever  since.  In  1670,  "trucks'*  were  placed  on  the  "solebar,"  by 
Needham,  a  London  workman.  In  1711,  the  "  caster -back  and  hanging- 
bits  "  were  added  by  Hardy,  of  London,  and  are  still  used.  With  these 
improvements,  the  stockisg-frame  seemed  to  have  reached  an  almost 
perfect  state  as  to  the  quality  and  rapidity  of  construction.  It  was  oom« 
posed  of  2^66  pieces,  and  required  eleven  movements  to  form  one  course 
of  loops.  No  increased  power  or  facility  of  operation  was  acquired  by 
any  subsequent  contrivance  until  towards  the  middle  of  the  present 
century.  London  continued  for  ages  to  be  the  centre  of  the  hosiery 
manufacture.  A  Frame-work  Knitters*  Company  was  established  by 
royal  charter,  dated  19th  August,  in  the  fifteenth  year  of  Charles  II. 
This  still  survives,  but  is  powerless  for  any  useful  trade  purpose.  Its 
arms  are  a  stocking-loom,  supported  on  the  right  hand  by  a  clexgyman, 
and  on  the  left  by  a  woman  presenting  a  knitting-pin. 

The  ^ckiiig-frame  soon  spread  in  great  numbers  all  over  France — 
there  are  now  at  Troy es  5,000  or  6,000 — Spain,  Austria,  Saxony,  in  which 
latter  kingdom  there  are  at  present  upwards  of  30,000  frames  at  work. 
These  still  continue  to  furnish  employment  to  many  industrious  mecha* 
Bics.  In  1669,  there  were  660  English  frames,  400  of  which  were  in 
London,  and  three-fifths  of  the  whole  wrought  upon  sUk.  100  only  of 
these  frames  were  then  in  Notts.  In  1695,  there  were  1,500  frames  in 
London,  of  which  100  were  destroyed  on  account  of  disputes  about 
wages.  These  had  increased  in  1714  to  2,500  in  London,  600  in  Leicester, 
and  400  in  Nottingham.  Altogether  there  were  about  8,600  in  this 
country.   The  trade  soon  began  to  escape  from  th^  London  Company's 
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coercive  protection^  and  rapidly  increased  in  the  midland  counties.  This 
portion  of  the  history  of  stocking- weaving  is  curious  and  instructive. 
Its  results  were,  that,  by  1763,  the  frames  in  London  had  declined  to 
1,1XX),  and  increased  in  Nottingham  to  1,600,  in  Leicester  to  1,()00  ;  the 
total  number  having  risen  to  14,000.  Meantime  cotton  hose,  first  woven 
in  1730,  were  getting  into  notice  and  demand.  Specimens  of  stockings 
made  at  intervals  during  the  years  1790  to  1860  from  Arkwright's  yam 
for  the  most  part,  of  great  excellence,  and  quaintly  fa9hioned,  are  shown 
in  the  present  Exhibition.  They  are  the  manufacture  of  the  late  John 
Allen,  Esq.,  of  Nottingham,  and  are  well  worth  careful  examination. 
Invention,  having  for  its  object  to  vary  by  the  improvements  of  this 
frame,  the  kind  and  style  of  production,  began  about  1750,  and  has  con- 
tinued ever  since  in  vigorous  operation,  reaching  a  very  high  point 
indeed  The  midland  counties  have  long  been  £unous  for  mechanical 
skill  and  invention. 

The  "  tuck-presser,**  which  was  attempted  in  1730,  and  applied  in 
1745,  was  followed  by  Jedediah  Strutfs  Derby  rib-patent  in  1759.  By 
this  invention  a  variation  of  the  uniform  or  plain-looped  work  of  the 
stocking-frame  was  effected  by  machinery,  which  applied  "  points  **  to 
such  of  the    hooks"  or  needles  as  held  the  loops  it  was  desired  to 
operate  upon,  and  then  removed  these  loops  to  the  hooks  to  the  right  or 
left  hand,  which  would  cause  an  alteration  in  the  face  of  the  work,  and 
if  repeated,  produce  interstices.   The  principle  to  be  carried  out  was 
simple,  but  required  great  skill  in  its  application  by  Mr.  Strutt.  An 
addition  was  thereby  to  be  made  to  the  machine,  breaking  in  upon  its 
uniform  action.   It  involved  the  entire  control  of  any  loop  and  conse- 
quently over  each  hook  across  its  face.  This  principle  lies  at  the  bottom 
of  Morris's  patents  of  1763  and  1781,  whereby  "eyelet"  (oeillet)  hole- 
work  was  produced,  as  seen  in  the  open  work  in  the  ankle  and  insteps 
of  ladies'  hose.   Under  Crane's  patent,  1768,  looped  nets  were  made. 
Else,  in  1770,  made  the  "  pin  "  lace  machine  by  further  change  in  this 
machinery.    This  principle  of  control  and  selection,  modified  in  its  ap- 
plication,  produced  the  "  knotted,'*  by  Horton,  1776 ;  "  twilled,** 
"  stump,"  "  mesh,"  and  "  point,**  machines,  the  latter  by  Lindley,  in 
1778.   Indeed,  although  Lee*s  machine  was,  considering  his  times  and 
circumstances,  an  astonishing  effort  oi  genius,  it  was  succeeded  after  the 
time  of  Strutt  by  very  extraordinary  variations  and  additions.  By  some 
of  these,  adaptations  were  made  of  the  stocking-frame  to  the  production 
of  fancy  hosiery  ;  by  others  to  make  imitations^  of  pillow-lace.  Thus 
in  1769  and  1777,  Robert  Frost  patented  machines,  in  one  of  which  he 
introduced  perforated  hollow  long  squares  of  wood,  and  in  the  other  a 
long  solid  square  of  wood  having  knobs  on  the  surface,  working  on  the 
principle  of  a  barrel  organ  upon  the  loops  at  pleasxire.    On  this  plan 
the  first  machine-wrought  lace  was  made  by  him.    Is  it  possible  that 
Jacquard's  grand  idea  came  from  knowledge  of  this  important  inven- 
tion ?   In  1 782,  the  warp-machine  was  constructed  by  Tarratt,  on  the 
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plan  of  operating  upon  every  thread  of  a  warp,  using  these  warp  threads 
only  and  looping  them  one  to  another,  instead  of  using  only  one  con- 
tinuous weft  thread  looped  upon  itself  and  without  warp  threads  at  alL 
By  the  warp-machine  either  a  solid  tissue  or  lace  meshes,  or  a  combina- 
tion of  both,  may  be  obtained.  It  is  a  curious  machine,  and  is  now 
adapted  to  make  an  innumerable  variety  of  articles.  Dawson  patented 
his  improved  warp-frame  in  1791.  These  efforts  to  modify  the  machines 
were  made  for  the  most  part  by  working  men,  with  a  view  to  obtain  a 
perfect  imitation  of  twisted  pillow  lace.  They  issued  at  length  in  the 
construction  by  John  Heathcoat,  in  1809,  of  the  bobbin-net  machine, 
which  after  many  improvements,  and  the  application  of  the  Jacquard 
apparatus  and  steam  power  to  both  bobbin  and  warp-net  machines,  has 
given  to  Great  Britain  the  present  machine -wrought  lace  trade,  in  which 
a  return  has  been  made  of  nearly  5,000,000Z.  sterling  per  annum,  audi 
to  France  and  Austria  very  important  branches  of  their  manufactures. 

But  to  return  to  the  more  direct  history  of  the  hosiery  trade.  It 
sustained  many  depressions.  These  led  to  "  under  fashioning,*'  and  so- 
called  "  spurious  *'  work.  About  1776,  300  frames  were  broken  in  or 
near  Nottingham  on  this  account.  Out  of  20,000  English  frames  in 
1782,  17,350  were  in  the  midland  counties.  Lowered  wages  caused 
increase  of  speed  to  be  obtained  ;  and  the  machinery  was  so  increased 
in  numbers,  that  in  1812,  Blackner  enumerated  29,590  ;  though  in  the 
deep  distress  of  1811  there  had  been  687  destroyed  by  Luddism.  Wages 
continued  to  faU  in  the  hosiery  trade,  and  the  value  of  machinery  de- 
creased to  less  than  a  third  of  the  cost.  About  1834  the  pressure  on 
wages  was  so  great  that  the  trades'  union,  bound  by  a  secret  oath,  de- 
cided on  a  general  turn-out  of  the  three  counties.  This  would  have 
thrown  at  least  50,000  people  out  of  work.  They,  however,  at  the 
instance  of  the  writer  of  this  paper  continued  at  work,  and  gave  up  the 
oafft,  which  it  is  believed  has  never  been  re-imposed. 

In  1844,  such  was  the  depression  and  suffering  of  the  people  in  this 
trade,  that  the  writer  was  induced  by  sympathy  with  them  to  take  an 
actual  census  of  the  machines  in  their  gauges,  widths,  materials  worked 
up,  and  actual  wages  received  after  charges  for  rent,  standing,  &c.,  were 
deducted,  240  parishes  were  visited  in  the  counties  of  Nottingham, 
Leicester,  and  Derby,  and  the  frames  enumerated.  To  these  were  added 
returns  from  other  parts  of  the  three  kingdoms.  This  account  has  been 
reprinted  in  Muggeridge's  Reports  as  Commissioner  to  inquire  into  the 
condition  of  the  hosiery  trade,  and  has  been  accepted  as  the  basis  of 
later  estimates  of  the  trade.  It  will  be  used  accordingly  in  the  statistics 
which  are  given  below.  In  1844  there  were  in  Leicestershire  6,933 
frames  using  cotton  materials  ;  9,875  woollen^  1,682  mixed  ;  168  silk ; 
and  2,303  not  at  work.  Total,  20,861.  In  Derbyshire,  4,380  cotton  ; 
1,454  silk  ;  171  mixed  ;  and  792  out  of  work.  Total  6,797.  In  Not- 
tinghamshire, 12,440  cotton ;  2,094  silk  ;  299  mixed  ;  46  woollen ;  and 
1,503  not  at  work.   Total  16,383.   In  other  parts  of  Engltod,  1,572. 
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In  Scotland,  2,605.  In  Ireland,  265.  Total  stocking  looms  in  the  three 
idngdoms,  48,482.  In  all  former  estimates  the  number  oi  frames  not 
at  work  had  not  been  taken  into  account  This  will  in  some  measure 
give  the  reason  ior  the  laige  apparent,  though  not  real,  increase  under 
long-continued  bad  trade. 

Hie  number  of  persons  directly  employed  by  these  machines  would 
be  when  fully  at  work,  about  100,000,  one  at  each,  and  another  winding, 
Beaming,  &c.,  the  rest  taking  work  out  and  in.  The  wages  did  not 
average  in  1844  quite  7s.  a  week  for  those  at  the  machines  throughout 
the  tiade,  a  lower  smn  than  earned  by  any  other  staple  trade.  The 
hours  of  work  were  long,  and  the  labour  severe.  The  returns  were 
calculated  to  be  for  silk  hosiery,  333,763/. ;  cotton,  998,700/. ;  worsted 
and  mixed,  1,223,750/. ;  flax,  6,500/.  Total,  2,562,763/.  Composed  of 
materials,  705,780/. ;  wages,  expenses,  and  profits,  1,856,983/.  150,000  lbs. 
weight  of  silk;  6,000,000  lbs.  of  cotton  ;  and  8,000,000  lbs.  of  worsted 
and  mixed  were  consumed.  Up  to  the  date  of  that  census  these  frames 
had  been  almost  entirely  worked  in  dwelling-houses,  or  collected  in 
small  shops  only.  Since  1844,  the  demand  for  hosiery  has  exceeded  the 
supply  ;  and  thus  a  gradual  but  most  important  improvement  has  taken 
place  throughout  the  trade.  But  the  years  1861-2  have  been  exceptional, 
from  the  dearth  of  cotton  wool ;  depriving  us  also  of  the  United  States 
market,  where  previously  we  had  a  most  important  outlet  for  our  goods. 
The  hours  of  labour  have  been  lessened,  and  the  rate  of  wages  has 
risen  from  fifty  to  100  per  cent  since  1844,  according  to  the  classes  of 
goods  made.  By  an  invention  orignated  by  Mr.  Brunei,  but  improved 
and  made  more  useful  since,  a  circular  head,  garnished  with  hooks  at 
its  circumference,  is  used  to  produce  a  looped  sack — ^therefore  without  a 
seam.  It  works  with  almost  incredible  speed.  One  of  these  will  turn 
olf,  using  eight  feeders  to  deliver  the  yam,  350  rounds,  or  a  yard  in 
length,  of  medium  quality  per  minute  of  a  head  twelve  inches  roimd ; 
or  150  dozens  of  women's  hose  in  a  week.  Several  of  these  heads  can 
be  managed  by  one  person.  The  quantity  of  yam  used  and  number  of 
dozens  produced  are  immense.  The  prices  at  which  they  are  sold  is 
according  to  weight,  but  very  low  indeed.  They  are  cut  into  shape  by 
sdssors,  and  are  sewn  up  by  hand  or  by  stitching  machines.  Instead  of 
mining  the  trade  as  was  feared,  they  have  proved  to  be  pioneers  of  the 
use  of  stockings  in  lands  where  they  were  previously  not  known  or 
not  worn :  and  have  helped  to  raise  wages  through  the  trade.  Women 
overlooking  these  "roundabouts*'  earn  12s.  to  20s.  a  week  with  ease. 
The  men  employed  about  them  gain  20s.  to  35s.  weekly.  There  are 
1,500  sets  (each  averaging  ten  to  twelve  heads)  in  the  trade,  making 
hose,  shirts,  drawers,  &c.  They  are  worked  in  factories,  and  by  steam. 
That  is  the  case  also  with  the  "  rotaries,"  which  are  forty  inches  and 
upwards  in  width,  making  goods  in  a  straight  line  from  side  to  side,  and 
producing  four,  six,  or  eight  hose  at  once.  Of  these  there  are  probably 
1,500  at  work,  at  which  the  men  get  20s.  to  30s.  a  week  wages.  Those 
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are  making  hose  principally.  The  "circulars*'  and  "rotaries*'  are 
believed  to  have  increased  live  per  cent,  per  annum  in  number  for  some 
years. 

There  are  about  800  warp  frames  Diaking  pieces  for  gloves,  &c.  The 
wages  are  from  168.  to  35s.  per  week.  The  nimiber  of  this  class  of 
machines  thus  employed  is  about  as  it  was  ten  years  ago.  Many  hands 
are  employed  in  finishing  hosiery  goods;  cutters,  stitchers,  menders, 
bleachers,  pressers,  folders,  &c.  Women  earn  in  some  of  these  opera- 
tions 168.,  and  men  25s.  to  30s.  weekly.  In  the  whole  Euglish  machine- 
wrought  hosiery  trade  there  are  directly  and  indirectly  employeil  in 
ordinary  times,  120,000  hands.  In  1850  there  were  1,230  frame-smiths, 
600  needle-makers,  and  340  sinker-makers.  The  wide  steam  rotary 
machines  are  costly,  and  require  highly-skilled  hands  to  keep  them  in 
order.  Yet  it  is  thought  not  impossible,  that  gradually  the  greater  part 
of  the  English  hosiery  frames  may  be  brought  into  factories.  Attempts 
to  construct  wide  rotaries,  so  as  to  put  in  fashion — to  widen  or  narrow 
by  the  machine,  and  without  stopping  it  for  the  removal  of  the  loops, 
have  been  at  length  successful.  One -such  machine,  patented  a  few  years 
since,  has  been  improved  upon  by  M.  Tailbuis,  of  Paris,  was  at 
work  in  the  International  Exhibition  of  1862.  It  is  calculated  to  pro- 
duce very  regular  goods  in  fine  qualities,  if  not  driven  at  too  great 
speed.  Another  improvement  of  the  same  patented  machine  had  been 
made  by  Messrs.  Hine,  Mundella,  and  Co.,  of  Nottingham.  Their 
machine  of  100  inches  wide,  worked  by  power,  makes  while  narrowing 
thirty  or  forty  courses  of  loops  per  minute,  and  when  not  narrowing, 
fifiy  to  sixty  courses.  Fourteen  dozen  of  medium  size  pantaloons, 
fashioned  by  narrowing,  have  been  made  upon  it  in  a  week.  The  effect 
of  so  large  a  measure  ^f  success  may  be  to  diminish  the  cost  of  many 
fashioned  articles;  and  so,  by  enlaiging  demand  for  them,  cause 
"  rotaries  "  capable  of  giving  fashion  perfectly,  combined  with  regularity 
of  loops  and  due  elasticity,  to  be  more  and  more  sought  after. 

It  may  be  here  stated,  in  dismissing  the  subject  of  inventions,  that 
the  justly  celebrated  mechanican,  Mr.  Josh.  Whitworth,  amidst  his  other 
inventions,  constructed  a  very  ingenious  circular  knitting  machine. 
This  is  the  only  one  put  together  on  different  principles  to  that  of  Lee. 
Though  many  years  at  work,  it  has  not  come  into  general  use. 

Much  of  the  cotton  yarn  used  in  making  English  hosiery,  is  supplied 
from  Staleybridge,  Ashton,  and  Bolton.  The  amount  consumed  is  so 
large  as  to  have  contributed  much  to  the  business  of  that  district.  Any 
difiiculty  in  obtaining  a  supply  at  reasonable  prices,  is  of  serious  moment 
to  the  hosiery  trade.  The  consumption  of  animal  wool  has  also  increased 
in  this  business.   Silk  has  remained  stationary  for  some  time. 

Narrow-  hand  frames  have  not  been  fully  employed  oflate.  Probably 
twenty-five  per  cent,  have  not  been  at  work  for  some  time.  They  are 
not  generally  rendered  unavailable  if  required  by  the  wants  of  the 
t^ade.   The  amount  of  the  consumption  of  materials,  and  the  returns 
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have  been  veiy  largely  increased  by  the  greater  number  and  speed  of 
the  power  machinery  employed.  The  entire  returns  of  the  trade  of  this 
country  in  hosiery,  which  in  the  reports  of  the  Exhibition  of  1851 
were  stated  to  be  3,600,0002.,  amounted  in  the  last  average  year  1860  to 
6,480,000Z.,  consisting  of  materials,  2,630,000/.,  and  wages,  finishing 
expenses,  and  profits,  3,850,0002.  This  great  increase  has  been  in 
the  lower  and  medium  classes  of  goods.  The  trade  in  shirts  and 
drawers  has  progressed  with  surprising  rapidity.  In  many  of  these 
things  the  materials  constitute  from  five-eighths  to  three-fourths  of  the 
entire  cost. 

How  much  of  this  return  is  consumed  at  home,  and  what  may  have 
been  our  exports,  it  is  hard  to  say.  The  Custom-house  returns  of 
exports,  whether  of  hosiery  or  lace,  are  so  much  below  the  mark  as  to 
be  useless.  The  export  of  hosiery  from  this  country  has  certainly 
increased  considerably  to  most  parts  of  the  world  since  1851.  The 
most  steadily  enlarging  markets  have  been  our  colonies  of  India,  Aus- 
tralia, Canada,  and  the  Cape  of  Good  Hope.  The  demand  for  our 
hosiery  under  the  French  treaty  has  fallen  far  short  of  general  expecta- 
tion. The  duties  and  expenses  are  too  heavy  to  admit  of  competition 
in  France,  with  French  manufacturers. 

Were  the  whole  of  our  actual  production  consumed  at  home,  it 
would  only  be  43.  a  year  for  each  individual  of  the  population.  If 
cotton  and  animal  wool  be  regularly  obtained,  in  sufficient  quantities 
and  at  moderate  prices,  this  entire  trade  may  double  itself  in  the  next; 
ten  years,  as  it  has  done  in  the  last. 

It  is  gratifying  to  observe  the  advance  made  in  the  physical  condi- 
tion of  the  work-people  in  this  trade.  The  worn  and  anxious  counte- 
nances by  which  these  men  were  during  the  first  half  of  this  century 
easily  distinguishable,  are  only  seen  among  the  relics  of  the  past  gene- 
ration of  stocking-makers.  They  now  know  their  rights  ;  but,  contrary 
to  the' practice  of  former  evil  times,  employ  only  peaceful  means  to 
obtain  them.  Of  late,  disputes  have  not  often  occurred,  and  have  been 
in  most  cases  settled  by  joiiit  arbitration  of  the  masters  and  the  men. 
Buiing  the  commercial  crisis  through  which  this  business  has  been 
passmg  in  the  last  year,  (1862),  tranquility  and  good  feeling  have  pre- 
vailed, though  the  privations  have  in  many  cases  been  severe.  These 
are  hopeful  signs  of  future  profit  and  satisfaction  both  to  employers 
and  employed,  as  well  as  to  the  communities  dependent  on  their  opera- 
tions. With  our  brother  manufacturers  abroad  we  trust  our  rivaby 
will  always  be  amicable,  and  even  mutually  advantageous,  increasing 
the  usefulness  and  excellence  of  the  articles  produced  by  each,  and 
ifisning  in  enlarged  demand  from  us  all  for  labour,  and  securing  fair 
profits  from  its  employment. 

Obves. — ^The  manufacture  of  gloves  is  principally  carried  on  in  the 
towns  of  "Worcester,  London^  Yeovil,  and  Milbome  Port.  In  Wood- 
*Uyckand  Witney  the  gloves  made  are  what  are  known  as  beaver — ^viz.,  of 
1>uck  and  doe  leather  for  military  and  hunting  purposes.   In  Hexham 
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and  Nantwich  a  trade  still  lingers  for  tanned  gloves,  known  by  these 
names,  and  in  Leicester  and  Nottingham  for  cotton  and  cashmere  gloves. 
In  the  old  gloving  towns  of  Ludlow,  Leominster,  and  Derby,  the  trade 
is  quite  extinct. 

The  introduction  of  foreign  kid  gloves  many  years  ago  stimulated  to 
improvement  the  principal  manufacturers,  who,  by  studying  the  proper 
fit  and  good  wearing  qualities  of  their  gloves,  have  maintained  their 
position  in  the  face  of  competition ;  but  now  that  all  gloves  are  admitted 
entirely  free,  many  small  makers  have  given  up. 

The  number  of  hands  employed  is  very  considerable,  particularly  of 
women  in  rural  districts,  occupied  in  the  sewing,  who  have  the  great 
advantage  of  working  at  home  ;  and  in  the  intervals  of  domestic  duties 
Are  enabled  to  earn  four  or  five  shillings  per  week,  as  an  addition  to  the 
family  income. 

In  recent  years  a  large  and  increasing  trade  has  arisen  in  gloves  cut 
from  cloth  of  woollen  thread  or  silk,  made  specially  elastic  for  this  pur- 
pose in  the  towns  of  Nottingham,  Trowbridge,  and  Norwich.  The 
manufacture  of  gloves  not  having  extended  to  our  Colonies,  this  article 
fbrms  an  item  in  our  list  of  exports  both  to  the  Colonies  and  America. 

The  export  to  France  under  the  recent  treaty  has  not  had  time  for 
development,  and  is  affected  by  the  large  quantities  of  kid  gloves  made 
there  by  many  makers  of  excellence  who  compete  very  closely  together. 

A  demand  is  springing  up  for  what  are  called  ^  dogskin  gloves,*"  an 
EngHsh  speciality. 

Cotton-gloves,  made  in  Saxony,  being  produced  at  very  low  prices, 
owing  to  the  cheap  supply  of  labour,  are  becoming  a  considerable  item 
of  import,  affecting  the  trade  in  Leicester  and  Nottingham. 

Belgium  has  only  been  a  producer  of  gloves  within  about  twenty 
years,  and  was  previously  dependent  on  France  for  them.  The  manu- 
facture has  been  largely  developed  at  Brussels,  which  ranks  high  for  ex- 
portation. As  the  glo'vers  also  dress  their  leather,  they  are  enabled  to 
produce  them  cheaper  in  consequence. — Report  of  Jurors, 
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BY  APSLKY  PELLATT. 

The  adoption  of  painted  windows*  was  concurrent  with  the  improve- 

*  "The  terms  ' Painted  Glass/  and  '  Stained  Glass/  are  commonly  used  as 
if  they  were  synonymous.  I  have,  however,  adopted  the  former,  from  a  belief, 
that  although  not  strictly  correct,  it  is,  on  the  whole,  a  more  correct  expression 
than  the  latter.  For  a  glass  painting  may  be  entirely  formed  of  painted  glass, 
that  is,  painted  with  an  enamel  colour,  but  it  would  be  impossible  to  execute  a 
glass  painting  merely  by  staining  the  glass.  Most  glass  paintings  are  formed  by 
eombtning  the  two  processes  of  enamelling  and  staining,  kc"-^*An  Inquiry  into 
tbe  Ancient  Glass  Paiiitiiigy'  &g.,  by  Charles  Winston,  Esq.  J.  H.  Parker,  Oxford. 
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ment  in  architecture  and  especially  in  the  introduction  of  the  early 
English  and  Qothic,  which  succeeded  the  Saxon  and  the  Norman. 

From  the  12th  to  the  13th  centuries,  the  large  expenditure  in  Eng- 
land and  on  the  Continent  on  cathedrals,  churches,  and  religious  houses, 
induced  a  demand  for  decorated  glass  windows,  and  the  early  archaic 
style  was  then  generally  introduced  into  windows,  which  were  not  only 
beautiful  in  themselves,  but  conferred  a  beauty  upon  the  interior  archi- 
^jctural  decorations  of  these  ecclesiastical  buildings. 

At  this  period,  and  for  centuries  subsequently,  the  archaic  style  was 
adopted  ;  it  consisted  of  a  perfect  mosaic  of  rosettes,  flowers,  leaves,  and 
other  designs.    The  borders  consisted  of  small  pieces  of  variously 
coloured  glass,  secured  by  lead  to  the  iron  framework  of  the  windows, 
in  conformity  with  the  outline  of  the  design.   In  the  centre,  secured  in 
a  similar  manner,  were  the  medallions  of  a  single  or  group  of  figures. 
The  borders  were  usually  harmonious  and  pleasing,  the  drawing  of  the 
figures  were  often  grotesque,  and  in  some  cases  almost  amounting  to 
caricature.    The  leading  of  the  glass,  being  arranged  to  follow  the  out- 
lines of  the  pattern,  appears  bard  when  viewed  in  close  proximity ;  but^ 
like  the  severe  outlines  of  Ralfaelesque  subjects  on  china,  when  viewed 
at  a  proper  distance  this  harshness  nearly  or  wholly  disappears.  Many 
patrons  still  adhere  to  this  severe  archaic  style,  while  others,  in  keeping 
with  the  taste  of  the  present  time,  admit  a  modification  of  more  correct 
outlines  of  the  figures.   A  good  specimen  of  the  coloured  mosaic  treat- 
ment, with  its  borders  of  a  flowery  kind,  the  lesser  spandrils  being  fitted 
with  a  flowing  ornament  of  various  colours  upon  a  red  ground,  is  to  be 
found  in  the  circular  window  of  the  north  transept  of  Lincoln  Cathedral 
as  recently  restored  by  Messrs.  Ward  and  Hughes.   The  loWer  lights  are 
in  contrast  with  those  above,  on  the  gray  or  grisaille  mosaic  treatment, 
the  chief  parts  of  the  white  glass  being  shaded  or  worked  with  brcwn  or 
black  lines  of  enamel  colours,  intersected  with  small  portions  of  coloured 
mosaics,  the  gray  chiefly  predominating. 

The  manufacture  of  coloiired  glass  in  small  effigies,  opaque  mosaics, 
and  vessels,  dates  as  far  back  as  the  Egyptians,  Phcenicians,  Romans, 
&c  Its  introduction  for  windows  in  the  style  termed  archaic  was  during 
the  12th  century.  The  art  was  considered  not  merely  as  decorative,  but 
as  a  pictorial  representation  of  Scripture  history,  aiding  Christian  teach- 
ing. The  repose  and  solenm  subdued  effect  of  light  passing  through  the 
varied  coloured  glass  contributed  to  the  character  of  the  subject  sought 
to  be  impressed  upon  the  mind.  The  first  or  archaic  style  commenced 
at  the  latter  end  of  the  12th  and  the  beginning  of  the  13th  century. 
Examples  are  to  be  found  at  St.  Denis  and  Bruges,  and  in  Canterbury, 
Lincoln,  and  Salisbury  Cathedrals.  The  second  or  decorated  style  was 
introduced  about  the  end  of  the  13th  century.  Good  examples  ma^  be 
seen  at  Strasburg  and  Gloucester  (recently  re-leaded  by  Messrs.  Ward  and 
Hughes).  The  third  or  perpendicular  style,  from  1380  to  1430.  Another 
style,  the  dnqne-cento,  dates  from  1600  to  1650,  examples  of  which  are 
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chiefly  to  be  found  on  the  Continent — viz.,  at  Brussels,  Li^e,  &c.  The 
examples  of  the  perpendicular  being  at  Cologne,  Winchester,  York,  and 
at  St.  Margaret^s,  Westminster. 

In  the  early  English,  such  as  the  north  transept  of  Lincoln  Cathedral, 
the  figures  are  less  grotesque  than  in  most  other  examples  of  that  date 
The  figures  were  generally  placed  in  medallioas,  canopies  having  not 
then  been  introduced.  The  next  period,  the  decorative,  is  marked  by 
an  extensive  use  of  canopies  ;  the  drapefty  was  more  flowing  and  grace- 
ful, especially  in  the  coloured  mosaic  and  grisaille  borders.  About  this 
period  the  yellow  stain  was  introduced,  which  pleasing  colour  softened 
the  white  used  in  the  earlier  styles,  and  had  a  good  effect  when  stained 
in  portions,  the  cased  red  or  blue  being  taken  out  to  receive  the  yellow. 
The  third,  or  perpendicular  style,  is  marked  by  its  being  more  soft  and 
silvery,  and  also  more  delicate  and  refined  than  the'  preceding,  having 
no  rounded  or  projecting  cornices.  The  cinque-cento  style  is  of  Italian 
origin,  and  more  picturesque,  being  evidently  influenced  by  the  progres- 
sion of  oil  painting.  All  these  styles  obeyed  the  spirit  of  their  times, 
glass-painting  agreeing  with  the  state  of  the  arts  of  each  period,  and  in 
harmony  with  the  architecture  and  the  taste  of  its  various  epochs. 

The  principal  difference  between  ancient  and  modern  glass  windows 
arises  from  the  latter  being  brighter  and  of  a  higher  key  than  the 
ancient,  while  it  has  less  tone  and  richness,  which,  like  the  paintings  of 
Titian  and  the  old  masters,  may  be  viewed  for  any  length  of  time  with- 
out fatigue  to  the  eye.  Continental  glass  being  thinner  and  of  a  higher 
key  than  the  English,  a  fictitious  surface  and  tone  is  obtained  by  enamel 
painting,  which  takes  off  the  lurid  glare,  but  deadens  and  too  much 
lowers  the  tone  ;  this  ineffective  imitation  is  easily  detected.  Modem 
windows  of  inferior  materials,  being  charged  with  bright  colour  at  a 
higher  key,  transmit  too  readily  through  the  glass  bright  rays  of  different 
colours  antagonistic  to  each  other,  which  fatigue  the  eye  and  form  an 
unpleasant  contrast  to  ancient  glass,  or  to  that  which  has  been  recently 
made  on  the  same  principle,  and  which  for  want  of  a  better  term  we 
shall  call  antique. 

Although  hoyiogeneous  flint  glass  is  so  essential  for  chandeliers  and 
household  use,  and  especially  .for«optical  purposes,  the  reverse  is  required 
for  coloured  window  glass,  technically  called  pot  metal,  to  imitate  that 
of  the  thirteenth  century.  Every  colour  of  the  spectrum,  viz.,  violet, 
indigo  blue,  green,  yellow,  and  red,  are  produced  in  glass  by  the  use  of 
the  oxides  of  the  following  metals — viz.,  gold,  silver,  chromium,  tin,  cop- 
per, iron,  manganese,  cobalt,  antimony,  nickel,  and  uranium ;  carbon 
also  produces  yellow  for  pictorial  purposes.  Window  glass,  although 
almost  indestructible  by  time,  whether  coloured  or  of  a  greenish  white, 
when  long  exposed  to  the  action  of  the  atmosphere,  is  liable  to  partial 
surface  decomposition,  and  if  not  too  much  decomposed,  prevents  advan- 
tageously the  too  free  passage  of  the  rays  of  light  through  it  :  old  glass 
thus  affected  softens  and  blends  the  pictorial  effect,  and  the  colours 
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lemain  sufficiently  vivid  and  biilliant  without  fatiguing  the  eye.  Modem 
amateurs  and  glas&-painteis  have  had  their  attention  drawn  to  the  fact, 
that  the  agreeable  blending  and  harmonising  effect  of  ancient  glass, 
although  occasionally  due  to  surface  decomposition,  owes  its  chief  charm 
to  the  retention  of  the  strise  and  small  bubbles  in  the  body  of  the  glass. 
The  constituents  of.  such  glass  have  been  perfectly  vitrified,  and  the 
colours  fuUy  developed,  but  being  less  transparent  than  when  thoroughly 
fined  (Hke  the  ordinary  clear  coloured  glass)  becomes  less  dazzling  and 
more  subdued.  To  succeed  in  making  striated  and  bubbly-coloured 
glass,  having  a  horny  or  gelatinous  appearance  similar  to  the  ancient,  the 
fining  process  must  be  arrested  during  the  latter  part  of  the  fusion,  by 
reducing  the  heat  of  the  metal  to  a  sufficient  consistency  for  working, 
before  the  bubbles  and  striee  are  fully  driven  off :  great  attention  is 
necessary  on  the  part  of  the  manufacturer  to  reduce  the  temperature 
of  the  furnace  just  at  the  right  time  to  prevent  the  metal  becoming  too 
clear.  This  imitation  of  the  ancients  constitutes  the  chief  improvement 
since  1851,  as  regards  the  vitrified  material 

Although  these  gelatinous  striae  and  bubbles  are  quite  apparent  on 
close  inspection,  they  disappear  when  seen  from  a  proper  distance,  a 
portion  of  the  light  becoming  absorbed,  but  retaining  the  full  richness 
of  the  colours.  Pot-metal  blues,  greens,  and  rubies,  &c.,  by  this  system 
of  tmbodying  in  the  mass  the  hindrances  to  the  too  free  passage  of  the 
light,  are  fax  superior  in  effect  to  those  of  the  ordinary,  cheap,  modem, 
clear,  bright-coloured  glass.  No  person  of  taste  should  require  the  latter 
which  will  fail  to  produce  what  is  termed  the  peculiar  dim  religious 
light''  of  the  ancients,  resembling  the  reposing  colours  of  the  spectmm. 

Blue  is  often  used  as  a  background  to  groups  or  single  figures,  as 
well  as  to  the  drapery  and  borders,  and  may  therefore  be  considered  the 
prevailing  colour ;  and  after  this  are  ruby  and  green,  all  pot-metal 
colours. 

About  the  year  1850,  Messrs.  PoWell  and  Son  commenced  manufiao^ 
taring  antique  glass,  of  white  and  various  pot-metal  colours,  a  consider-* 
able  portion  of  which,  especially  the  blue  and  mby,  was  equal  to  the 
l>e^  specimens  of  ancient  glass  of  the  thirteenth  century.  This  was 
wlected  by  Messrs.  Ward  aud  Hughes  tor  the  four  windows  painted  by 
them,  and  erected  in  the  Temple  Church,  London^  about  the  years  1853( 
and  1854. 

Messrs.  Hartley,  of  Sunderland,  and  Messrs.  Lloyd  and  Summerfield, 
of  Birmingham,  have  also  produced  antique  glass.  This  glass  is  striated, 
bnbbly,  and  gelatinous,  and  sometimes  the  mby  is  streaky.  Pieces  of 
^k  and  light  mby  are  occasionally  leaded  separately,  and  placed  side  by 
Bide,  to  give  the  effect  of  shading  without  the  use  of  enamel  colour.^ 
A  national  debt  of  gratitude  is  due  to  Charles  Winston,  Esq.,  author  of 
a  work  on  *  Ancient  Glass  Printing,*  in  two  volumes,  for  his  long,  perse- 
vering, and  successful  efforts  to  revive  the  rich  colours  and  low  tone  of 
ancient  glass,  the  best  specimens  of  which  are  to  be  seen  in  the  four 
windows  of  the  Temple  Church,  painted  at  his  suggestion  and  under 
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his  Bupeiiiitendence.  If  the  coloors  in  these  windows  eqnal  the  best  of 
the  ancient,  of  which  there  is  little  doubt,  it  is  owing  to  the  yarions 
specimens  he  caused  to  be  analyzed,  and  the  synthetic  experiments  he 
made,  which  enabled  him  to  reproduce  the  glass,  and  furnish  recipes 
gratuitously  to  the  glass  maker. 

Foreign  manufacturers  have  no  doubt  availed  themselves  ere  this  of 
Mr.  Winston's  liberality,  and  as  wood  fuel  and  open  pots  succeed  best 
for  glass  dependent  upon  carbon  as  a  colouring  constituent,  no  doubt 
they  will  ere  long  rival  our  productions  of  antique  glass  for  windows. 

Messrs.  Clayton  and  Bell,  in  their  artistic  treatment  of  the  severe 
early  archaic  style  ;  Messrs.  Ward  and  Hughes,  in  their  window  for  St 
Anne*s  Church,  Westminster,  of  the  style  of  the  13th  century,  the 
figures  of  which  are  treated  in  keeping  with  modem  taste,  similar  to 
those  in  the  Temple  Church ;  Messrs.  Powell  and  Son,  in  a  window 
wholly  of  antique  glass,  of  their  own  manufacture ;  likewise  Messrs. 
Lavera  and  Barraud,  Heaton,  Preedy,  and  other  artists,  have  availed 
themselves  of  English  antique  glass,  much  of  which  rivals  the  ancient 
in  rich  colour  and  low  tone,  and  has  a  crispness  and  shellac  appeaiance, 
■o  well  calculated  to  absorb  the  rays,  and  retain  the  richness  and  beauty 
of  the  ancient  colours. 

While,  therefore,  most  of  our  continental  neighbours  exhibit  windows 
of  inferior  nxatenal,  fully  equal  or  superior  in  artistic  merit  to  their 
painted  windows  of  1851,  the  English,  availing  themselves  of  the 
superiority  of  the  antique  glass,  excelled  their  exhibits  of  1851.  The 
Exhibition  of  1862  may  be  considered  so  for  as  a  triumph  over  that 
of  1851 ;  the  artistic  progress  has,  however,  been  less  than  might  have 
been  anticipated. 

The  various  attempts  which  have  been  made  to  imitate  the  rich- 
ness and  depth  of  the  ancient  material,  by  coating  the  glass  with 
enamel  paint,  have  produced  no  other  effect  than  that  of  depriving  it 
e£  its  brilliancy,  and,  consequently,  the  glass  paintings  in  which  this 
expedient  has  been  resorted  to,  of  one  of  their  chief  distinguiahing 
merits. 

In  all  the  glass  paintings  of  earlier  date  than  the  last  quarter  of 
the  14th  century,  until  which  period  the  glass  was  not  over  clear,  sub- 
stantial in  appearance,  or  intense  in  colour,  the  artists  seem  to  have 
relied  for  effect  principally  on  the  richness  and  depth  of  the  colouring. 
In  these  works  the  means  of  representation  may  be  said  to  have  been 
^educed  almost  to  the  lowest  degree. 

"Wq  are  strongly  impressed  that  the  difference  of  effect  between 
such  ancient  and  modem  glass  does  not  depend  on  the  state  of  the 
siirface,  but  on  the  composition  of  the  material,  and  this  result  has 
been  strengthened  by  the  result  of  some  experiments  recently  made,  by 
which  the  very  great  difference  in  the  composition  of  modem  glass  of 
the  13th  century  is  clearly  demonstrated.** 

The  cheaper  «orts  of  white  and  coloured  glass,  as  alluded  to  in  the 
iozegoing  extract,  from  the  Beport  of  the  Commissioners  of  1851, 
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coanteifeit  the  ancient  glass,  by  coats  of  enamel  coloor,  which  only 
pxodoces  a  misty  and  cloudy  effect,  merely  blinding  or  shutting  out  a 
portion  of  light ;  but  it  cannot  give  the  depth  and  richness  of  ancient 
colours.  If  yamish  colour  be  Ubed  for  such  a  purpose  it  will  only  serve 
a  temporary  object,  and  even  if  the  enamel  colours  be  bumt  in,  they 
are  not  always  to  be  depended  on,  being  liable  to  crack  off  by  long  ex- 
posure to  the  action  of  the  atmosphere. 

Bertini  and  others  obscure  a  portion  of  the  back  by  roughing,  or  by 
a  layer  of  white  or  neutral  colour,  so  that  little  or  no  light  may  pass 
through  the  main  figure  of  the  subject,  which  rather  resembles  fresco 
than  transparency.  The  latter  is  generally  considered  to  be  one  of  the 
essential  conditions  of  glass  painting. 

Brown  enamel  colours,  more  or  less  dense,  are  used  for  stippling  and 
shading  white  or  coloured  pot-metal,  but  ii  too  thickly  laid  on  at  one 
time  will  be  liable  to  crack  off  in  a  few  years ;  several  coats  and  frequent 
firing  are  necessary  to  produce  permanency  in  the  various  dark  shades. 
Examples  of  coloured  enamel  painting,  by  Backler,  may  be  seen  at 
Arundel  Castle,  the  seat  of  the  Duke  of  Norfolk.  They  are  wholly 
enamel,  and  have  no  pot-metal  colours ;  similar  also  are  several  glass 
paintings  designed  by  West,  and  painted  by  Jervis,  in  the  Boyal  Chapel 
at  Windsor.  These  may  be  considered  as  simply  semi-transparent 
pictures,  wholly  out  of  the  category  of  what  is  generally  known  as 
stained  or  painted  glass,  by  mosaic  or  grisaille  treatment  for  ecdeaiaBti^r 
cal  purposes. 

Referring  to  former  explanations  on  the  striated  gelatinous  colours, 
called  antique,  used  since  1851,  as  they  were  then  shadowed  out  by  Mr. 
Winston,  and  since  produced  by  him  and  adopted  by  many  of  our  Eng- 
lish artists,  but  as  yet  feebly  followed  by  continental  painters,  it  is 
somewhat  remarkable,  that  while  clearness  of  metal  constitutes  the 
greatest  improvement  in  flint  ^lass,  the  reverse  should  be  the  case  for 
window  glass :  in  fact,  that  while  homogeneity  should  be  the  essential 
property  of  flint  glass,  impurity  is  equally  necessary  for  the  successful 
imitation  of  the  ancient  glass,  in  attaining  the  same  depth  of  colouring, 
and  the  absorption  of  the  rays  to  be  found  in  the  coloured  glass  of  the 
13th  century :  it,  therefore,  seems  anomalous  that  the  inferior  fuel,  fov 
melting  the  materials,  also  that  the  metals,  sands,  and  alkali  possessed 
by  the  ancients,  which  was  less  pure  than  those  used  by  the  modems, 
should  have  furnished  greenish  white,  and  pot-metal  coloured  glass,  sq 
exactly  suited  to  produce  the  best  effects  for  pictorial  windows. 

Besuming  our  remarks  upon  ensmel  painting,  there  was  the  brown 
painted  smear,  and  stipple  shading,  also  a  darker  enamel  for  lines  anc( 
shadows  by  hatching,  or  repetition  of  lines,  serving  as  shadow  upon 
white  or  pot-metal  eolours.  There  are  several  methods  of  shading, 
some  being  smooth,  employed  in  early  examples,  and  the  latter  being 
darker,  employed  in  the  later  grisaille  of  larger  works. 

It  may  be  asked,  does  the  grotesque  style  of  the  past  age  harmonise 
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with  our  present  mode  of  thought  ?  How  far  does  the  recent  Exhibit 
tion,  considering  the  present  advanced  state  of  the  fine  arts,  meet  the 
requirements  of  the  19th  century  ?  We  reply,  it  is  the  contrast  between 
1851  and  1862  that  affirms  the  fact,  that  in  most  of  the  English  exhibi- 
tors, and  several  of  the  foreign,  the  art  of  glass  painting  has  advanced 
with  the  times  both  in  style  and  artistic  execution.  It  is,  however,  much 
to  be  regretted,  that  few  of  the  windows  can  fairly  be  seen  to  advantage, 
owing  to  too  much  interior  light,  and  the  exterior  borrowed  lights  of 
the  Exhibition  building  being  so  inferior.* 

Continental  glass  artists  generally  adhered  to  the  early  grotesque 
style  in  imitation  of  the  past  ago:  and  in  that  respect  in  1851  were 
superior  to  the  English ;  and  with  the  exception  of  the  beautifol  win- 
dows painted  by  Bertini  and  his  school,  that  style  is  still  retained. 

Bertini's  windows  in  1861  and  1862,  may  be  classed  in  the  mixed 
style  of  the  old  Mosaic,  and  the  enamelled  style  of  the  19th  century. 
The  excellence  in  design  and  execution  of  the  former  was  generally 
admitted,  although  insufficient  transparency  was  occasioned  by  the  too 
great  opacity  of  the  principal  central  figure.  The  Madonna  and  Child 
of  Bertini,  of  1862,  may  be  considered  as  one  of  the  gems  of  this 
Exhibition. 

The  art  of  glass  painting  should  have  a  special  mode  of  treatment, 
impressed  upon  it  by  the  nature  of  the  material,  as  oil  for  canvas,  and 
fresco  for  ceilings  and  walls.  Glass  being  the  medium  through  which 
the  light  passes,  transparency  must  be  its  condition  ;  different  degrees 
of  transparency  are  admissable,  but  when  a  large  portion  of  the  glass  is 
so  opaque  as  almost  wholly  to  preclude  the  transmission  of  the  rays,  an 
essential  condition  is  inMnged. 

The  style  of  the  16th  century,  or  earlier"  periods,  modified  by  the 
taste  and  feeling  of  the  19th  centary,  should  be  supported  by  our 
designers  and  glass  painters.  With  good  original  designs,  Improved 
antique  glass,  judiciously  leaded,  with  a  proper  degree  of  trani^xarency, 
first  rate  drawing,  good  shadows,  and  well  arranged  colours,  forming  as 
a  whole,  a  work  of  art,  rich,  harmonious,  and  impressive,  patrons  will 
not  be  wanting  for  the  decoration  of  our  ecclesiastical  or  domestic' 
buildings. 

No  doubt  artists  are  influenced  considerably  by  their  patrons,  each 
of  whom  may  have  his  settled  convictions  as  to  style,  &c.  We  should, 
however,  endeavour  to  preserve  the  beauties,  and  avoid  the  defects  of 
the  drawing  of  the  earlier  ages ;  but  no  reason  exists,  that,  as  pottery, 
carving,  statuary,  and  the  fine  arts  have  generally  advanced,  why  glass 
painting  should  be  impeded)  or  restricted  in  its  |>rogreBs  towards  the 
perfection  of  the  art 

(To  be  continaed.) 


THE  TECHNOLOGIST. 


So  recent  has  been  the  introduction  of  coal  oil  into  general  use  for 
burning  in  lamps,  that  few  persons  have  as  yet  had  satisfactory  oppor- 
tunities of  obtaining  a  knowledge  either  of  its  peculiar  properties  or 
of  the  peculiar  processes  lately  invented  for  extracting  oil  from  coal 
in  quantities  sufficient  to  constitute  a  new  and  important  article  of 
commerce. 

Some  of  the  qualities  of  coal  oil  sold  in  the  market  haying  proved 
dangerously  explosive,  the  directors  of  fire  insurance  companies  have 
become  alarmed,  and  have  increased  the  rates  of  fire  insurance  on  pro- 
perty where  such  oil  is  stored  or  burnt  in  lamps,  deeming  it  to  be 
extra  hazardous,  like  camphine  and  burning  fluid.*'  But  a  manifest 
difference  being  discoverable  in  the  inflammability  of  the  oils  sup- 
plied from  diflerent  establishments,  it  is  evident  that  some  mode  of 
distinguishing  the  safe  from  the  unsafe  oils  has  finally  become  indis- 
pensable for  the  security  of  the  insurers  as  well  as  for  the  satisfaction 
of  the  insured.  Accordingly,  in  compliance  with  a  request  of  the 
board  of  directors  of  the  Rhode  Island  Mutual  Fire  Insurance  Com- 
pany, the  following  investigations  have  been  made  to  determine,  by 
practical  experiments,  the  comparative  explosibility  of  coal  oils,  and 
the  consequent  probable  danger  of  the  use  of  them  in  lamps  for 
lighting  manufactories  and  dwellings. 

Several  of  the  experiments  may  appear  to  be  very  simple  ;  but  as 
they  serve  to  exhibit  instructive  feu^ts  for  popular  information,  they 
are  noiie  the  less  valuable  for  dispelling  unfounded  fears  of  danger,  and 
for  inducing  due  caution  where  there  may  exist  causes  for  alarm. 

All  the  liquid  products  of  the  distillation  of  coal  are  popularly  con- 
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sidered  as  coal  oila but  there  is  an  extraordinary  difference  in 
their  volatility  and  inflammability,  from  the  explosive  flash  of  volatile 
spirits,  resembling  ether  and  alcohol,  to  the  dull  heavy  blaze  of  a 
smoking  tar.  The  several  peculiar  qualities  of  the  products  of  the  dis- 
tillation of  bituminous  coal  will  be  most  readily  learned  from  a  de- 
scription of  the  processes  practically  adopted  by  the  distillers  for 
obtaining  them. 

The  process  of  making  common  coal  gas  by  the  distillation  of  bitu- 
minous coal  in  red-hot  iron  retorts  or  ovens,  set  over  furnaces,  is  well 
known  ;  but  it  may  not  be  generally  known  that  before  the  iron 
retorts  become  heated  red-hot,  a  tarry  liquid  or  oil  first  comes  over 
into  the  main  gas-pipes,  and  is  collected  in  a  separate  cistern.'  This 
dark  liquid  has  an  exceedingly  strong  and  disagreeable  odour,  and  the 
only  use  of  it  at  first  was  that  of  making  coal  tar.  A  nearly  similar 
tarry  oil  had  previously  been  discovered  in  ancient  times  flowing 
naturally  out  of  crevices  of  rocks  on  the  surface  of  the  earth  like 
springs  of  water.  This  peculiar  tarry  oil  received  the  name  of  "  pe- 
troleum," from  the  original  Greek  words  signifying  "rDck  oil,"  as 
being  descriptive  of  the  source  from  whence  this  extraordinary  Hqnid 
was  first  obtained. 

The  natural  petroleum  Bo  nearly  resembles  the  artificial  tarry  oil 
obtained  by  the  distillation  of  bituminous  coal,  as  above  described, 
'  that  the  same  name  will  be  applied  to  designate  both  of  these  products, 
as  being  alike  the  results  of  the  distillation  of  the  same  material 
The  question  is  often  asked.  Whence  is  this  petroleum  produced  ? 

The  region  of  our  country  where  the  oil-springs  are  found  gushing 
forth  on  the  surface  of  the  earth  is  near  the  frontier  line  dividing  the 
anthracite  coal-fields  of  the  seaboard  of  the  United  States  and  the  bitu- 
minous coal-field  of  the  great  valley  of  the  Mississippi.  In  this 
Intermediate  region  are  vast  beds  of  bituminous  coal,  originally  com- 
posed of  the  woody  fibres  of  peat  and  other  vegetable  bodies,  oi^n- 
ised  by  the  action  of  sunshine  on  the  surface  of  the  earth,  and  then 
covered  over  securely  from  accidental  combustion.  The  coal  is,  how- 
ever, eicposed  to  a  heat  in  the  depths  of  the  earth,  which  is  in- 
creased regularly  1  deg.  from  fifty  to  seventy  feet  of  descent,  the 
temperature  at  2(X)  feet  depth  having  been  found  to  be  85  deg.  in  an 
En<>lish  coal  mine.  The  decomposition  of  the  coal  at  great  depths  is 
constantly  going  on,  and  the  coal  gas  is  often  heard  in  the  galleries  of 
coal  mines  rushing  in  hissing  streams  through  crevices,  and  forming  the 
explosive  "  fire-damp,"  which  renders  the  safety-lamp  of  Sir  Humphrey 
Davy  a  blessing  for  the  preservation  of  the  miners. 

One  of  the  dfeserted  coal  mines  near  Newcastle,  having  a  4-inch 
pipe  connected  with  its  chambers,  has  continued  to  distil  sufiicient 
coal  gas  to  form  a  jet  of  flame  from  its  open  aperture  on  the  surface 
of  the  ground  "  nearly  sufficient  to  light  a  small  town,"  as  a  recent 
miter  has  stated.   From  the  end  of  a  similar  pipe,  inserted  in  a  drill- 
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hole  in  the  rocky  strata  on  the  banks  of  the  Kanawha  river,  in  West* 
em  Virginia,  perforated  to  the  depth  of  about  1,000  feet  to  obtain 
salt  water,  sufficient  coal  gas  to  light  a  city  has  continued  for  several 
years  to  rush  forth,  commingled  with  the  salt  water.  The  gas  is  used 
as  fuel  to  boil  the  salt  water  for  the  production  of  salt.  In  a 
furnace  beneath  a  salt  pan,  100  feet  long  and  five  feet  in  width,  the 
writer  beheld  the  flame  of  burning  coal  gas,  sweeping  throughout  in 
one  continuous  sheet,  waving  and  flashing  in  wreaths  of  resplendent 
brilliancy,  whilst  at  the  same  time  a  steam-engine  was  operated 
briskly  by  the  same  natural  flow  from  the  earth  into  an  adjacent  fur- 
nace beneath  &  steam-boiler.  Suflicient  coal  gas  was  here  dischaiged 
to  evaporate  the  brine  for  making  about  400  bushels  of  salt  per  day. 
Happening  to  arrive  at  a  spot  where  another  similar  drill-hole  had 
just  been  completed,  an  equal  volume  of  coal  gas  and  salt  water  ap- 
peared jetting  upwards  from  the  drill-hole  in  the  rock  thirty  or  forty 
feet  into  the  air,  with  loud  belching  sounds  resembling  the  asthmatic 
panting  of  a  powerful  locomotive  engine.  The  coal  gas  here  naturally 
elaborated,  was  perfectly  pure  and  tree  from  the  disagreeable  odour 
which  characterises  the  coal  gas  artiflciaUy  elaborated  in  city  gas-works. 

The  petroleum  being  separable  by  distillation  from  the  coal  at  a 
more  moderate  temperature  than  coal  gas,  there  is  reason  to  believe 
from  analogy  that  the  same  process  of  elaboration  of  petroleum  goes 
on  naturally  beneath  the  earth  as  is  artificially  accomplished  on  its ' 
surface.  The  fact  of  the  increased  heat  of  the  interior  of  the  earth, 
in  the  vicinity  of  both  the  gas- springs  and  oil-springs  in  the  valleys  of 
the  Alleghany  mountains  is  manifested  in  the  numerous  "hot-springs," 
which  gush  forth  unceasingly  between  the  adjacent  mountains  in 
Western  Virginia,  together  with  numerous  "  sulphur  springs."  Indeed, 
this  distillation  of  the  carburetted  hydrogen  gas  and  oil  from  the 
bituminous  coal,  under  intense  pressure  at  great  depths  in  the  earth, 
constitutes  a  natural  process  of  coking,  whereby  the  flaming  bitu- 
minous coal  becomes  gradually  converted  into  anthracite  or  flameless 
coal 

The  constantly  decreasing  supply  of  whale  oil,  and  .  correspondingly 
increasing  price  of  it,  has  recently  stimulated  industrial  enterprises  to 
seek  out  other  sources  of  supply  of  this  necessary  article.  The  long- 
neglected  oil-springs  freely  offered  in  tiny  streams  naturally  flowing 
from  the  earth,  have  at  last  attracted  attention.  Impatient,  however, 
of  the  stinted  supply  thus  freely  offered  without  labour,  even  some  of 
the  same  resolute  men  who  have  pursued  the  whales  among  the  icebergs 
of  the  polar  seas  and  to  the  remotest  waters  of  the  globe,  have  laid 
down  their  harpoons  and  taken  up  steel  drills  to  tap  the  very  fountains 
of  coal  oil,  in  the  hidden  depths  of  the  earth,  in  the  western  valleys  of 
Pennsylvania. 

The  results  of  some  of  the  attempts  to  obtain  a  more  abundant 
Biipplj  of  coal  oil,  or  petroleum,  have  proved  so  saccessful  as  to  appear 
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marvellous  and  incredible.  From  one  of  .these  recent  drill-boles, 
termed  "  oil-wells,"  the  petroleum  gushed  up  with  such  violent  force 
as  to  discharge  the  stream  high  in  the  air,  and  the  flow  continued  so 
abundant  that  it  reached  the  furnace  of  the  steam-engine  used  for 
working  the  drill-rods.  Becoming  thus  kindled,  a  vast  flame  lighted 
up  the  surrounding  country  at  night.  Before  the  conflagration  could 
be  extinguished  many  hundreds  of  barrels  of  petroleum  flowed  in  a 
blazing  flood  into  the  adjacent  rivers.  In  another  instance,  the  reser- 
voirs of  petroleum  being  tapped  by  the  drills  earlier  than  anticipat-ed 
^nd  before  a  supply  of  empty  cag^s  was  provided,  the  gushing  stream 
was  turned  into  a  ravine  and  there  collected  by  a  dam  to  preserve  it 
for  use.  Over  considerable  extents  of  valleys  an  abundance  of  pe- 
troleum has  been  thus  obtained  from  reservoirs,  in  which  it  has  been 
gradually  accumulating  from  the  natural  process  of  distillation  of 
bituminous  coals  in  the  depths  of  the  earth.  The  ample  supply  of  pe- 
troleum available  from  these  sources  has  quite  recently  reduced  the  price 
of  it  to  about  flfty  cents  per  barrel,  and  has  nearly  superseded  recourse 
to  the  artificial  distillation  of  bituminous  coaL  This  unexpected  gift 
to  the  children  of  men  may  well  excite  their  wonder  and  their  admira- 
tion of  the  provident  care  in  anticipating  human  wants  thus  manifested 
by  a  bountiful  Creator. 

Both  the  artificial  and  natural  petroleum  in  the  crude  state  of  a  tarry 
oil  are  found  unfit  to  be  burnt  in  lamps.  After  numerous  attempts  to 
refine  the  crude  petroleum  by  a  second  process  of  distillation,  three  re- 
markably different  products  were  separately  obtained.  Each  one  of  these 
three  substances  having  a  different  evaporative  or  boiling  point,  like 
water  and  alcohol,  they  are  readily  separable  during  one  continued  pro- 
cess of  distillation,  by  gradually  increasing  the  heat  beneath  the  stilL 

The  first  product  that  comes  over  from  the  condenser  is  the  volatile 
spirits  resembling  ether  and  cdcohol,  called  naphtha,  benzole,  benzine, 
&c.,  which  boil  at  a  lower  temperature  than  alcohol  (about  150  deg.  to 
160  deg.  Fahrenheit).  Naphtha  evaporates  as  rapidly  as  ether,  pro- 
ducing similar  lethean  effects  on  breathing  the  vapour,  and  even  ex- 
ceeds ether  and  alcohol  in  inflammability. 

It  appears  to  be  the  common  practice  of  the  distillers  of  petroleum, 
or  coal  tar,  to  keep  the  heat  beneath  the  stills  very  low  until  this 
naphtha  has  time  to  become  evaporated  at  its  boiling  point  of  160  d^., 
and  to  flow,  from  the  condenser  in  a  crystalline  stream  into  a  cistern 
arranged  to  receive  it.  When,  by  the  test  of  a  hydrometer,  its  specific 
gravity  is  found  to  become  increased  to  a  certain  degree  by  containing 
some  of  the  heavier  coal  oil,  the  stream  from  the  condenser  is  diverted 
into  another  cistern  designed  for  receiving  the  second  product  of  the 
distillation,  being  a  heavier  coal  oil,  commonly  known  as  "  kerosene." 

The  exact  point  where  the  naphtha  becomes  exhausted  and  the  kero- 
sene begins  to  flow,  is  a  nice  question  to  be  decided  upon  by  the  dis- 
tiller.  The  extreme  inflammability  of  the  naphtha  renders  it  unsafe 
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tot  baming  In  lamps ;  and  it  cannot  be  adTantageonaly  reduced  to 
vapour  to  be  mixed  with  coal  gas,  because  it  does  not  form  a  permanent 
gas ;  for  the  vapour,  like  that  of  alcohol,  becomes  condensed  to  a  liquid 
whenever  it  is  cooled,  as  occurs  on  its  passage  through  cold  iron  gas- 
pipes  under  ground.  The  only  available  use  of  naphtha  is  for  dissolv- 
ing India-rubber,  and  for  mixing  with  painters'  oil  as  a  substitute  for 
spirits  of  turpentine.  For  these  reasons  naphtha  is  nearly  worthless  for 
sale  in  the  market ;  and  as  it  constitutes  ten  or  fifteen  per  cent,  of  the 
petroleum  used  for  distillation,  there  is  a  strong  temptation  to  the 
distillers  to  divert  the  current  of  .naphtha  into  the  kerosene  oil- 
cistem  to  gratify  the  cupidity  of  purchasers  by  thus  affording  the  oil 
at  a  low  price.  Thus  both  sellers  and  buyers  are  alike  tempted  to 
disregard  the  danger  resulting  from  mixing  the  naphtha  with  the  kero- 
sene oil. 

To  gratify  purchasers  of  coal  oil  by  an  extraordinaiy  low  price,  it 
has  been  stated  that  dealers  have  contracted  for  the  waste  naphtha  and 
le&iduary  heavy  coal  or  tar  for  preparing  a  mixture  of  about  the  same 
specific  gravity  as  kerosene  oil,  and  resembling  it  in  appearance.  The 
hydrometer  is  not,  therefore,  available  for  detecting  this  spurious  article, 
and  there  remains  no  other  mode  of  ascertaining  its  dangerous  cha- 
racter than  by  actually  testing  its  inflammability  experimentally  by 
the  degree  of  heat  indicated  by  a  thermometer,  at  which  it  will  become 
kindled  by  the  application  of  a  lighted  match,  and  begin  to  exhibit  a 
lambent  flame  flickering  over  its  surface,  as  over  that  of  blazing  alcohol. 
If  the  sample  of  oil  contains  much  naphtha,  it  will  be  found  capable  of 
emitting  sufficient  gaseous  vapour  to  take  fire  at  the  ordinary  tempera- 
ture of  the  air  on  plunging  a  burning  match  in  a  cup  of  the  oil.  Other 
samples  will  require  to  be  heated  at  90  deg.,  and  even  to  160  deg.,  be- 
fore they  can  be  similarly  kindled.  There  is  all  this  difference  in  the 
inflammability  of  the  article  sold  in  the  market  for  coal  oil.  Judging  ot 
all  the  qualities  of  coal  oils  by  some  few  cases  of  the  explosive  inflam- 
niability  of  the  lowest  grade  in  the  market,  they  have  all  been  subjected 
alike  to  doubts  and  suspicions.  As  the  coal  oils  offered  for  sale  by 
^blLshments  of  known  respectability  are  really  most  valuable  and  eco- 
nomical substitutes  for  whale  oil  for  purposes  of  illuminations,  it  is 
unwise,  as  well  as  unprofitable,  to  embrace  them  all  in  one  sweeping 
clause  of  condemnation  without  experimental  examinations  to  determine 
the  facts  in  relation  to  this  novel  subject  of  inquiry. 

The  presence  of  naphtha  in  kerosene  oil  essentially  contributes  to 
the  brilliancy  of  the  light  for  illumination,  whilst  at  the  same  time 
it  improves  the  combustibility  of  the  oil  by  a  less  tendency  to  emit 
smoke.  It  is,  therefore,  for  the  interest  of  the  consumer  of  coal  oil  to 
retain  as  much  of  this  light  volatile  spirits  as  can  be  safely  used  ;  for  it 
really  seems  like  throwing  away  bread  to  reject  so  valuable  nn  element 
of  human  comfort  and  enjoyment  available  as  a  source  of  .light  and 
warmth.   The  present  waste  of  this  material,  which  is  now  suffered  to 
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take  place  from  fear  of  its  wonderful  combustibility,  idll  probably  be 
obyiated  ere  long  by  new  artificial  chemical  combinations,  as  etber  has 
been  reduced  to  alcohol  and  wood  sawdust  to  a  kind  of  sugar,  so  that  its 
violent  explosive  tendency  may  be  thus  subdued  to  a  more  lafe  and 
manageable  condition  for  general  use  in  lamps. 

It  has,  therefore,  now  become  an  exceedingly  important  and  interest- 
ing question  for  insurers  as  well  as  for  the  insured,  having  property  ex- 
posed to  risks  of  fire  from  burning  kerosene  oil  in  lamps,  to  investigate 
carefully  and  judiciously  the  real  extent  of  the  danger  and  hazards  re- 
sulting from  this  use  of  it  for  illumination,  so  as  not  needlessly  to  re- 
strict the  general  enjoyment  oi  this  economical  and  valuable  substitute 
for  whale  oil,  and  even  coal  gas.  This  investigation  has  become  the 
more  important  as  the  source  of  supply  of  cOal  oil  appears  to  be  limited 
only  by  the  supply  of  the  vast  beds  of  bituminous  coal  stored  up  in 
reserve  in  the  depths  of  the  earth  for  future  generations  of  mankind. 

To  ascertain  the  comparative  qualities  of  the  kerosene  oil  made  in 
different  parts  of  this  coimtiy,  samples  were  procured  and  tested  by 
the  simple  process  of  pouring  some  of  each  kind  of  oil  into  a  cup  by 
itself,  and  by  placing  them  all  afloat  together  in  a  basin  of  water  heated 
by  a  spirit  lamp,  and  with  a  thermometer  immersed  in  the  water  to 
indicate  the  temperature  while  gradually  rising  from  60  deg.,  to  212  deg« 
During  the  progress  of  the  increase  of  temperature,  blazing  matches 
were  passed  over  the  surface  of  the  oil  in  each  cup  successively  at  short 
intervals  of  time,  until  the  increased  heat  caused  sufficient  gaseous 
vapours  to  arise  from  each  to  take  fire ;  which  they  all  finally  did,  at 
degrees  of  temperature  varying  from  80  deg.  to  162  deg.,  exhibiting  fednt 
flames  quivering  over  the  surface  of  the  oil,  precisely  like  those  hover<» 
ing  over  the  surface  of  spirits  of  wine  or  alcohol  when  similarly 
kindled.  The  flames  were  quite  as  readily  extinguished  by  a  blast  of 
the  breath,  and  not  the  least  symptom  of  any  explosive  character  be- 
came manifest  when  each  one  took  fire.  Until  the  evaporative  xx>int 
of  each  sample  of  oil  was  produced  by  the  increase  of  heat  applied,  and 
untQ  lambent  flames  were  kindled,  burning  matches  were  extinguished 
when  plunged  into  the  coal  oil,  as  effectually  as  if  they  had  been  simi- 
larly plunged  into  water.  The  average  heat  at  which  all  the  samples 
emitted  sufficient  vapour  to  admit  of  being  kindled  was  about  126  deg. 
of  Fahrenheit's  scale. 

After  ascertaining  the  temperature  requisite  to  kindle  the  several 
samples  of  coal  oil,  it  next  becomes  an  interesting  subject  of  investiga- 
tion to  ascertain  the  heat  to  which  coal  oil  is  ordinarily  elevated  whilst 
burning  in  lamps.  The  results  of  actual  experiments  showed  that  in 
glass  lamps  the  temperature  is  increased  about  6  deg.,  and  in  metallie 
lamps  but  10  d^.  or  12  deg.,  above  that  of  the  apartment ;  which, 
being  67  deg.,  produced  a  heat  in  the  oil  of  about  71  deg.  to  79  deg., 
leaving  a  considerable  range  of  temperature  below  the  average  of 
126  deg.,  above  stated. 
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Finding  by  actual  observation  that  only  the  gaseous  vapours  arising 
from  the  heated  oil  exhibit  the  phenomenon  of  flame  whilst  ascending, 
and  combining  chemically  with  the  oxygen  qf  the  air,  it  became  mani- 
fest that  no  explosive  action  coidd  be  anticipated  to  take  place  from  any 
kind  of  oil  or  inflammable  spirits,  unless  these  gaseous  vapours  were 
tot  evolved  by  a  previous  increase  of  temperature,  and  then  brought 
into  contact  with  the  atmospheric  air  before  applying  a  match  thereto. 
There  being  no  room  left  for  either  the  gaseous  vapour  of  the  oil  or  fo^ 
atmospheric  air  to  combine  therewith,  in  the  chamber  of  any  lamp 
entirely  filled  with  oil,  every  attempt  to  produce  explosive  action  with 
a  full  lamp,  at  all  temperatures  up  to  the  boiling  point  of  water,  utterly 
failed  when  lighted  matches  were  applied  to  the  open  orifice  of  the 
lamp.  The  only  result  produced  by  increasing  the  heat  of  the  coal  oil 
was  an  increase  of  the  evaporation  of  the  gas,  and  a  higher  jet  of  flame 
steadily  rising,  as  from  the  jet  of  a  gas-burner.  So  long  as  lamps  are 
kept  full  of  oil,  or  even  of  explosive  camphine  and  "  burning  fluid," 
there  can  be  no  explosive  action  whatever.  For  this  special  reason  it 
may  be  adopted  as  a  safe  rule  to  cause  all  lamps  containing  highly  in- 
flammable liquids  to  be  kept  as  full  as  practicable  by  being  daily  re^ 
plenished. 

As  nearly  all  the  published  accounts  of  the  explosions  of  camphine 
lamps,  and  of  the  consequent  dangerous  and  fiiquently  fatal  conse- 
quences that  have  ensued,  represent  the  occurrences  to  take  place  during 
the  process  of  filling  them  whilst  empty,  the  chamber  of  the  lamp  or  of 
the  feeder  being  then  occupied  by  gaseous  vapour  commingled  with 
atmospheric  air,  an  experiment  was  made  with  a  glass  factory  lamp  under 
similar  circumstances,  as  being  favourable  for  exhibiting  the  most 
violent  explosive  action  producible  by  means  of  coal  oiL  Accordingly 
a  lighted  match  was  plunged  into  the  orifice  oi  a  burning  Iconp  contain- 
ing a  little  kerosene  oil  of  the  ordinary  temperature,  without  producing 
any  perceptible  explosive  efiect.  In  this  state  it  was  also  filled  safely* 
To  test  the  eflect  of  increasing  the  heat  of  the  coal  oil  higher  than 
BO  deg.,  the  lamp,  whilst  stUl  burning,  was  placed  in  a  basin  of  water^ 
the  temperature  of  which  was  gradually  raised  to  the  boiling  point. 
During  the  progressive  increase  of  temperature  burning  matches  were 
continually  inserted  into  the  orifice  of  the  lamp  without  perceptible 
effect  in  kindling  vapour,  until  the  heat  became  increased  to  nearly  the 
temperature  at  which  the  oil  had  been  found  susceptible  of  being 
kindled  in  an  open  cup.  The  only  mode  of  producing  a  slight  ex- 
^  plosive  pufT  on  inserting  a  burning  match,  was  by  violently  skaking  the 
lamp  to  increase  the  evaporation  and  mix  the  gaseous  vapour  more 
thoroughly  with  the  atmospheric  air.  But  when  the  temperature  of 
the  coal  oil  became  further  increased  to  about  160  deg.,  the  rising 
gaseous  vapour  entirely  filled  the  chamber  of  the  lamp  and  expelle4 
the  atnu>spheric  air  so  completely  as  to  cause  lighted  Qiatches  to  be  exr 
tioguished  within  the  chamber,  whilst  the  ascending  gas  continued  to 
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blaze  with  a  slight  flame  above  the  open  orifice.  Indeed  with  the  sample 
of  oil  which  did  not  emit  sufficient  gaseous  vapour  to  become  kindled  at 
a  temperature  below  125  deg.,  it  required  dexterous  manipulatioii  to  so 
apportion  the  gaseous  vapour  and  the  atmospheric  air  as  to  exhibit  the 
faintest  action  of  an  explosive  character. 

Continuing  the  experiment  with  the  kerosene  at  a  still  higher  tem- 
perature than  212  d^.,  by  pouring  it  into  an  iron  ladle  over  a  hot  fire, 
the  gaseous  vapour  arose  therefrom  still  more  rapidly,  until  it  became 
a  visible  smoke  ascending  regularly  in  a  column  from  the  ladle  even 
whilst  heated  red-hot,  without  becoming  kindled  into  flame  until  a 
lighted  taper  was  brought  into  contact  with  it ;  then  the  gaseous  vapours 
became  resolved  into  a  bright  column  of  steady  flame  without  any 
evidence  of  an  explosive  tendency. 

Whale  oil,  tallow,  rosin,  and  pine  sawdust  were  sinailarly  exposed 
in  the  same  heated  ladle  with  precisely  similar  results,  showing  that  the 
kerosene  was  no  more  explosive  than  either  of  these  substances,  and 
that  they  all  alike  became  decomposed  at  a  high  temperature,  into  their 
constituent  elements  of  carbon  and  hydrogen,  or  carburetted  hydrogen 
gas.  One  measure  of  this  inflammable  gas  is  found  to  form  a  new 
chemical  combination  with  about  three  measures  of  atmospheric  air 
when  kindled,  and  to  exhibit  the  phenomenon  of  an  elongated  flame 
whilst  the  combination  is  taking  place  between  the  ascending  particles 
of  the  surface  of  the  gas  and  the  particles  of  air  in  immediate  contact 
therewith.  This  result  is  manifested  in  the  form  of  the  flame  of  a 
lamp  or  gas-burner.  But  if  one  measure  of  carburetted  hydrogen  he 
thoroughly  mixed  with  four  or  five  of  atmospheric  air,  so  that  the 
particles  be  all  brought  into  intimate  contact  with  each  other,  then  the 
combination  takes  place  simultaneously  throughout,  producing  the 
sudden  and  violent  expansive  action  denominated  an  "explosion.'' 
In  order,  therefore,  to  produce  an  explosion  of  a  lamp  or  of  any  other 
vessel,  it  is  only  necessary  to  mix  the  gases  of  decomposed  oil,  coal, 
or  wood  with  this  combining  portion  of  atmospheric  air,  and  then  to 
apply  a  lighted  match  to  the  mixture. 

Dangerous  explosions  are  thus  often  produced  in  common  stoves  on 
suddenly  decomposing  the  wood,  shavings,  or  paper  used  therein  for 
kindling,  by  throwing  red  hot  coals  upon  them.  The  carburetted 
hydrogen,  rising  in  the  form  of  a  dense  smoke,  becomes  commingled 
with  the  atmospheric  air  occupying  the  chamber  of  the  stove,  and  on 
being  kindled  the  whole  simultaneously  flashes  into  flame.  In  air- 
tight stoves"  these  explosions  have  often  proved  destructively  violent 
to  persons  and  property. 

Thus  there  may  ensue  dangerous  explosions '  even  in  lighting  a  fire 
in  a  stove  ;  and  most  fearful  explosions  have  often  taken  place  in 
apartments  of  dwelling-houses,  when  about  one-fifth  part  of  the  space 
therein  becomes  occupied  by  coal  gas  escaping  from  leakages  of  gas- 
pipes.   The  difference  in  the  extent  of  the  violence  in  such  casea  is 
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simply  dae  to  the  greatly  increased  quantity  of  the  explosive  gas  accu- 
mulated in  huge  rooms,  as  compared  with  the  diminutive  chambers  of 
eommon  lamps.  The  extent  of  the  danger  to  both  life  and  property 
is  thus  correspondingly  magniOed.  Even  adjacent  buildings  have  thus 
been  damaged  and  many  lives  destroyed  by  such  explosions  of  coal 
gas. 

There  is,  therefore,  the  same  danger  of  explosions  in  the  nse  ol  coal 
gas  in  houses  as  in  the  nse  of  coal  oil  in  lamps  where  ordinary  care 
and  caution  are  not  exercised.  Were  about  five  parts  of  atmospheric 
air  mixed  in  a  city  gas-works  with  one  part  of  the  coal  gas,  and  thus 
distiibuted  for  use,  the  jet  of  gas  kindled  at  a  burner  would*  communi- 
cate the  flame  to  the  interior  of  all  the  main  pipes  and  gas-holders, 
and  a  general  simultaneous  explosion  of  aU  would  ensue.  The  same 
parallel  has  been  applied  to  excluding  atmospheric  air  from  the  chambers 
of  kerosene  oil  lamps  by  keeping  them  filled  with  oiL 

To  compare  practically  the  violence  of  the  explosion  of  common 
coal  gas  with  that  of  the  inflammable  kerosene  coal  gas  and  of  naphtha, 
a  small  tin  vessel  of  the  capacity  of  a  fiictory  lamp  was  made  for  the 
experiments ;  the  results  of  which  showed  that  the  coal  gas  was  the 
most  readily  explosible,  the  extent  of  the  explosion,  however,  being 
only  a  slight  puff  from  the  orifice  of  the  tin  vesseL 

The  slightness  of  all  the  explosions  in  the  experiments  that  have 
been  recapitulated,  is  ascribable  to  the  small  proportion  of  one-fifth 
pore  oxygen  gas  contained  in  the  atmospheric  air,  the  remaining  four- 
fifths  being  composed  of  incombustible  nitrogen.  Were  pure  oxygen 
sahetituted  for  the  diluted  atmospheric  air,  the  explosions  would  have 
been  dangerously  violent.  Indeed,  were  the  atmosphere  composed  of 
pure  oxygen,  the  iron  grate-bars  of  a  furnace  would  bum  more  bril* 
liantly  than  the  most  combustible  fuel  placed  thereon,  and  explosions 
aud  conflagrations  would  continually  occur  with  irresistible  violence. 
It  is  owing  to  the  presence  of  the  pure  oxygen  gas  evolved  by  heating 
saltpetre,  and  commingled  with  the  carburetted  hydrogen  gas  evolved 
bm  the  ignited  pine  floors  and  partitions  of  warehouses,  that  the  most 
^ig^tful  explosions  have  occurred,  which  have  often  blown  up  great 
warehouses  and  destroyed  many  lives.  This  fact  appears  to  have  been 
lost  sight  of  in  the  numerous  discussions  of  the  questions  of  ^the 
^WbiUty  of  saltpetre,"  which  have  been  published,  and  in  the  ex- 
periments that  have  been  made  to  solve  practically  this  unsettled 
9<tt8tion.  These  experiments  have  shown  that  where  fragments  of  char- 
^  not  finely  pnlverised,  such  as  are  produced  from  burning  wood, 
and  from  cloth  conmionly  used  for  bagging,  are  thrown  upon  heated 
■^tpetre,  a  prolonged  vivid  combustion  has  ensued,  termed  deflagration 
in  contradiiitinction  to  explosion,  the  contact  of  the  two  substances 
being  confined  to  the  surfiu^  of  the  solid  masses.  To  produce  ex- 
plosive action  with  saltpetre  and  charcoal  when  ignited,  it  has  therefore 
been  found  necessary  to  pulveiise  both  substances  very  finely  and  then 
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to  commingle  them,  atom  to  atom,  artificiallj  with  the  utmost  care^  as  is 
practically  accomplished  in  the  manufacture  of  gunpowder.  When 
thus  prepared,  the  saltpetre  sets  free  sufficient  pure  oxygen  to  be 
chemically  combined,  atom  to  atom,  with  the  charcoal  or  carbon  in  the 
confined  chamber  of  a  cannon,  independently  of  a  supply  in  the  oxygen 
gas  from  the  external  atmospheric  air.  In  this  way  only  is  an  explosion 
directly  producible  by  saltpetre.  But  indirectly,  as  occuxs  in  a  burning 
warehouse,  a  still  more  violent  explosion  than  that  of  gunpowder  is  pro-, 
ducible  by  simply  mixing  together  the  gaseous  products  of  saltpetre  and 
burning  wood,  as  the  following  experiment,  made  in  the  laboratory  of 
Brown  University,  with  the  co-operation  of  Professor  Hill,  will  forcibly 
demonstrate. 

Some  saltpetre  was  put  into  a  retort,  and  subjected  to  the  heat  of  a 
furnace,  to  represent  the  action  of  the  intense  heat  of  a  burning  ware- 
house on  saltpetre  stowed  therein.  The  gas  evolved  from  the  saltpetre 
was  collected  in  a  glass  receiver.  Some  hue  sawdust  was  put  into 
another  retort,  similarly  heated  in  a  furnace,  and  the  rising  carbnretted 
hydrogen  gas  was  collected  in  another  receiver  inverted  over  water.  The 
two  gaseous  products  were  commingled  in  the  proper  combining  pro- 
portions, and  introduced  into  a  small  tin  tubular  chamber,  with  a  cover 
loosely  fitted  on  its  top,  and  a  small  hole  pierced  in  its  side,  to  which  a, 
lighted  match  was  applied.  An  explosion  ensued  so  violent  and  rapid 
that  the  top  of  the  circular  cover  was  burst  off,  from  its  soldered  edge 
before  it  was  lifted  up,  and  the  hoop  of  it  split  open  and  thrown  to  a 
distance  with  a  deafening  report 

After  witnessing  the  violent  and  stunning  explosion  thus  produced 
by  a  minute  quantity  of  the  mixed  gases  of  pine  wood  and  saltpetre, 
the  Professor  remarked  that  a  room  full  of  such  an  explosive  mixture 
might  produce  the  terrific  effect  of  the  explosion  of  a  magazine  of  gun- 
powder. 

The  dense  smoke  of  burning  floors,  constituted  of  carburetted 
hydrogen,  and  the  pure  oxygen  evolved  by  the  heat  of  them  from  the 
saltpetre,  might  ascend  into  some  adjacent  room  and  remain  com- 
mingled, ready  to  explode  by  the  first  flash  of  flame  which  might  reach 
them  there. 

The  explosiveness  in  this  case  manifestly  originates  from  the 
chemical  combinations  of  the  oxygen  gas,  set  free  by  heating  the  salt- 
petre, with  the  carburetted  hydrogen  gas,  set  free  by  the  heating  of  the 
pine  wood,  and  not  from  any  explosive  property  in  the  saltpetre  itself 
For  this  special  reason  saltpetre  stored  by  itself,  without  the  proximity 
of  wooden  floors  beneath  it,  should  not  be  considered  in  the  class  of  a 
hazardous  risk  for  fire  insurance,  or  intrinsically  dangerous. 

As  the  dangerous  inflammability  of  coal  oil  appeared  to  be  ascribable 
to  the  naphtha  not  separated  therefrom,  the  following  experiments 
were  made  to  ascertain  the  extent  of  the  inflammable  properties  of  puxe 
naphtha. 
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lading  t^t  the  liquid  naphtha  eTolved  sufficient  vapours  at  the 
oidinary  tempeiature  of  the  atmosphere  to  become  instantaneously 
kindled  into  flashing  flames,  the  cup  containing  it  was  immersed  in  a 
freezmg  mixture  of  snow  and  salt  to  reduce  the  temperature  to  the 
zero  of  Fahrenheit's  scale.  At  this  low  temperature,  the  naphtha 
appeared  to  blaze  with  equal  violence.  Then  a  quantity  of  snow  was 
mixed  with  the  liquid  naphtha  and  thoroughly  stirred,  for  still  further 
seducing  the  temperature.  Even  at  this  extreme  degree  of  cold  the 
naphtha  continued  to  flame  so  furiously  that  it  was  necessarily  thrown 
from  the  cup,  upon  the  ice  covering  the  ground  where  the  experiment 
was  made,  in  the  open  air,  whilst  the  thermometer  indicated  an  atmo- 
spheric temperature  of  19  deg.  below  the  freezing  point  The  naphtha 
■till  continuing  to  burn  upon  the  surface  of  the  ice,  a  covering  of  snow 
was  thrown  over  it  to  extinguish  the  flame.  Through  this  covering  of 
white  snow  the  bright  flames  still  continued  to  shoot  up,  presenting  to 
view  the  extraordinary  spectacle  of  burning  snow. 

On  repeating  similar  experiments  on  the  comparative  combustibility 
of  spirits  of  wine  or  alcohol,  camphine,  and  burning  fluid,  they  did 
not  enut  sufficient  gaseous  vapours  at  the  freezing  point,  or  32  deg.  to 
become  kindled  into  flame,  when  burning  matches  were  plunged 
therein,  but  with  a  little  increase  of  temperature  they  aU  became 
kindled. 

The  preceding  experiments  seem  to  exhibit  impressively  the  extra* 
ordinary  inflammability  of  naphtha,  arising  from  the  facility  with 
which  it  emits  gaseous  vapours.  Susceptible  of  being  readily  kindled 
into  flames,  even  through  a  mantle  of  snow,  naphtha,  like  ether,  emits 
gaseous  vapour,  which,  with  surprising  facility  pervades  the  air,  and 
the  odour  of  it  being  rather  pleasant  than  offensive,  like  that  of  arti- 
ficial coal  gas,  the  utmost  caution  is  requisite  to  prevent  not  only 
imexpected  explosions,  but  also  the  almost  unextinguishable  violence 
of  its  conflagration  ;  for,  practically,  the  application  of  water  does  not 
subdue  the  conflagration  of  naphtha  in  quantity,  and  only  the  exclu- 
sion of  atmospheric  air  appears  to  quench  the-  fury  of  its  flames.  To 
prevent  the  escape  of  the  gas  through  the  porous  wooden  staves,  it 
has  been  found  necessary  to  coat  the  inside  of  the  barrels  with  a  soli:^ 
tion  of  glue. 

The  insidious  nature  of  the  gaseous  vapour  of  naphtha  is  therefore 
its  most  dangerous  quality,  for  when  stored  in  barrels  in  a  warehouse, 
with  the  bungholes  of  the  barrels  open,  sufficient  vapour  escapes  into 
the  fidr  of  a  close  apartment  to  produce  a  violent  explosive  action  on 
introducing  a  lighted  candle.  In  this  way,  notwithstanding  the  pre- 
cautions used  at  the  distilleries  of  coal  oils,  several  of  them  have  been 
first  shattered  by  explosions  of  the  naphtha  vapour  and  then  burned 
down. 

Petroleum  containa  a  confiideiable  per-centage  of  naphtha,  and  con- 
sequently partakes  in  a  degree  of  its  dangeroua  propertiea  There 
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appears  to  be  sufficient  reason  for  classing  these  liquids  as  specially 
hazardous. 

In  making  experiments  with  the  tin  vessel  of  the  capacity  of  a 
common  lamp  (before  described),  a  single  drop  of  naphtha  wras  found 
to  yield  sufficient  vapour  to  produce  as  much  explosive  action  as  could 
be  produced  by  the  most  inflammable  coal  oil  for  sale  in  the  market, 
when  similarly  experimented  with  ;  and  after  every  experiment  failed 
to  exhibit  the  slightest  explosive  tendency  of  the  best  kerosene  oil, 
a  single  drop  mingled  therewith  rarely  failed  to  yield  sufficient  vapour 
to  manifest  its  presence  by  a  slight  explosive  puff,  when  kindled  by  a 
lighted  match.  The  combustion  in  this  case  was  confined  to  the 
minute  quantity  of  naphtha  gas,  without  either  kindling  the  kerosene 
oil,  or  dangerous  results. 

In  all  the  accounts  of  the  explosions  of  camphine  and  burning  fluid 
lamps  there  appear  to  be  no  statements  of  any  damage  or  injury  to 
life  or  projjerty  by  the  mere  mechanical  force  developed.  The  prin- 
cipal disastrous  results  are  caused  by  the  scattering  about  of  highly 
inflammable  liquids,  which  instantaneously  spread  the  conflagration 
over  surrounding  combustible  substances.  It  is  sufficient  to  produce 
the  most  disastrous  consequences,  if  a  lamp  containing  any  of  these 
highly  inflammable  liquids,  produce  only  a  sufficient  gust  of  an  ex- 
plosive character  to  disperse  the  blazing  contents  over  the  dresses  of 
adjacent  persons,  or  s^rounding  combustible  matter.  The  rapid 
communication  of  the  flames  has  in  this  way  often  proved  fatal  to  life 
and  destructive  to  buildings.  For  this  reason  the  rates  of  premium 
for  fire  insurance  have  been  enhanced  on  property  jeopardised  by  the 
use  of  camphine  and  burning  fluid  in  lamps  for  lighting  factory  build- 
ings. As  the  accidental  fall  and  breakage  of  camphine  or  burning- 
fluid  lamps  on  a  floor  have  often  produced  the  loss  of  life  and  property 
by  communicating  fire,  as  above  stated,  an  experiment  was  made  to 
test  the  comparative  results  which  might  be  anticipated  from  a  similar 
accident  to  a  burning  lamp  containing  coal  oil,  which-  required  to 
be  heated  to  125  deg.  before  it  emitted  sufficient  gaseous  vapour  to  be 
kindled  by  a  lighted  match.  Some  coal  oil  of  this  quality  was  poured 
out  of  a  burning  lamp  upon  a  floor  and  the  blazing  wick  dropped 
therein.  There  it  continued  burning  until  the  heat  of  it  raised  the 
temperature  of  the  surrounding  coal  oil  to  125  deg.,  when  the  blaze 
began  gradually  to  spread  over  the  surface  of  the  oil  on  the  floor  in  an 
enlarging  circle,  but  no  sudden  flash  of  flame  spread  over  the  whole  sur- 
face at  once,  as  was  the  case  when  burning  fluid  and  camphine  were 
similarly  experimented  upon. 

To  represent  the  effect  of  accidentally  spilling  the  kerosene  oil  from 
a  burning  lamp  upon  a  cotton  dress,  a  piece  of  calico  cloth  was  moist- 
ened with  the  oil,  and  then  held  up  in  contact  with  the  flame  of  a  lamp. 
The  kerosene  required  a  little  time  for  its  temperature  to  become  raised 
to  the  evaporative  point  of  125  deg.,  before  the  blaze  began  to  spread 
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over  the  surface  of  the  calico,  and  it  was  readily  extinguisbable  by  the 
breath  when  first  kindled.  Although  a  single  calico  dress  may  of  itself 
be  deemed  dangerously  inflammable,  yet  it  requires  more  time  to 
become  ignited  whilst  wet  with  kerosene  oil,  but  the  intensity  of  the 
flame  becomes  finally  much  greater. 

When  a  similar  experiment  was  repeated  on  cotton  cloth  moistened 
with  hurning  fluid,  camphine,  and  spirits  of  wine,  the  blaze  spread 
instantaneously  over  the  surface  of  the  cloth  with  terrific  violence, 
affording  ample  reason  for  the  belief  of  an  increased  hazard  in  using 
them  in  lamps  even  for  household  illumination  ;  and  yet  how  few  are 
the  disastrous  accidents  which  have  occurred  from  this  cause,  in 
comparison,  of  the  Vast  number  of  cases  where  lamps  supplied  with 
these  inflammable  liquids  have  been  harmlessly  used  with  ordinary 
care. 

.  An  important  incidental  security,  resulting  from  the  use  of  kerosene 
in  lamps,  is  an  exemption  from  the  crusts  of  coal  which  are  found  to 
collect  on  the  wicks  where  whale  oil  is  biu*nt,  and  which  not  only 
obscure  the  radiance  of  light,  but  frequently  sparkle  off  upon  adjacent 
combustible  bodies.  It  is  necessary  often  to  trim  the  wicks  of  whale 
oil  lamps,  which  in  manufactories  is  frequently  done  by  workmen  im- 
patient at  the  waning  glimmer.  The  burning  crusts  of  the  wick, 
knocked  off  without  regard  to  surrounding  combustible  matter  in 
cotton  mills,  has  often  set  them  on  fire  and  burned  them.  Turpentine 
is  also  used  for  lighting  the  wicks  of  such  lamps,  which  increases 
the  danger  in  cotton  mills.  For  these  reasons  it  is  believed  that  the 
comparative  hazard  from  fire  by  the  use  of  whale  oil  in  lamps  in  cotton 
mills,  is  greater  than  where  coal  oil  is  similarly  used,  oi  the  quality 
before  stated. 

Although  pure  sperm  oil  may  be  free  from  the  preceding  objection, 
yet,  so  great  is  the  temptation  of  a  profit  of  about  one  dollar  per  gallon 
from  mixing  the  cheaper  whale  oil  with  sperm  oil,  that  it  has  become 
nearly  impracticable  to  obtain  a  sufficient  supply  of  the  latter,  even  for 
oihng  machinery.  So  great,  indeed,  has  been  found  the  difficulty  of 
procuring  pure  sperm  oil  in  England  for  this  purpose,  that  the  heavier 
coal  oil  has  been  there  successfully  substituted  in  place  of  it  for  this 
special  purpose. 

Ample  capital  and  skill  have  recently  been  applied  to  the  new 
branch  of  business  of  the  distillation  of  coal  oils,  and  no  deficiency 
of  an  abundant  future  supply  will  hereafter  occur  for  purposes  of 
illumination,  or,  when  properly  prepared,  for  lubrication  of  ma- 
chinery. It  appears  that  an  entire  cargo  of  coal  oil  has  recently  been 
exported  to  Italy.  The  supply  of  coal  oil  will  not  fail  until  the 
supply  of  coal  in  the  depths  of  the  earth  becomes  exhausted.  How 
long  this  may  continue  has  already  become  a  curious  subject  of  calcu- 
lation. 

The  consumption  of  coal  for  purposes  of  navigation,  and  for  motive 
power  in  the  useful  arts,  is  manifestly  destined  to  go  on,  increasing  with 
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an  increasing  population  to  a  vast  extent,  wliilst  no  compensating 
supply  is  accumulating  in  new  deposits  or  formations  of  fresh  beds  of 
coal  to  replenish  the  decreasiDg  stock.  In  anticipation  of  the  ezlian&- 
tion  of  the  coal  mines  of  England,  the  question  of  restricting  the 
exportation  of  coal  has  been  debated  in  Parliament,  and  a  recent 
writer  has  published  in  the  '  London  Quarterly  Review '  an  estimate, 
limiting  the  supply  to  a  period  of  about  one  thousand  years,  and 
then,  he  observes,  recourse  must  be  had  to  the  vastly  more  exten- 
sive coal  fields  of  North  America.'*  In  a  sort  of  geological  inventory 
of  the  stock  of  coal  on  hand  in  the  possession  of  some  ol  the  principal 
nations  of  the  earth,  it  appears  that  there  are  about  135,000  square 
miles  of  area  of  coal  fields  in  the  United  States,  18,000  square  miles 
in  British  North  America,  12,000  in  Great  Britain,  3,500  in  Spain, 
and  only  1,700  in  France.  The  possession  of  abundant  supplies  q£ 
coal  and  iron  by  races  of  men  having  the  intelligence  and  vigour  to 
use  them  effectively,  constitutes,  at  the  present  day,  the  basis  of 
natural  greatness,  as  exhibited  in  the  effects  of  the  annual  production 
of  seventy  millions  of  tons  of  coal  by  Great  Britain  for  the  develop- 
ment of  manufactures,  commerce,  and  physical  comforts  of  the  people. 

These  facts  impart  to  the  present  subject  of  inquiry  exceedingly- 
interesting  as  well  as  instructive  considerations  connected  with  the 
probable  future  supremacy  in  the  useful  arts  and  national  power  of 
the  people  of  different  countries  of  this  earth.  The  coal  fields  of  this 
western  continent  have  only  recently  began  to  yield  up  their  hidden 
treasures  of  mineral  coal  and  petroleum.  Our  country  is  still  literally 
*nhe  new  world."  Provided  with  a  tenfold  greater  supply  of  coal 
and  iron  than  Great  Britain,  and  with  far  more  than  all  the  rest  of 
the  continent  of  Europe  besides,  this  physical  power  is  destined  to 
be  developed  with  a  paramount  influence  on  the  affairs  of  men  in 
remote  ages  of  futurity,  after  the  present  wilderness  of  North  America 
shall  have  been  made  to  "blossom  as  the  rose."  Inspired  with 
glowing  anticipations  of  the  future  destiny  of  America,  resulting  from 
the  possession  of  vast  regions  of  fertile  land  and  mineral  treasures 
hidden  beneath  ijts  sur&ce,  Bishop  Berkely  inscribed  his  prophetic  verse^ 

"Westward  the  course  of  empire  takes  its  way." 

The  preceding  experimental  facts  have  been  investigated  for  the 
special  purpose  of  showing  that  all  these  bountiful  provisions,  stored 
up  for  the  future  well-being  of  man  on  earth  may  be  safely  used  with 
due  care  and  forethought,  without  which  even  a  draught  of  cold 
water  might  prove  a  fatal  beverage.  The  minuter  details  have  also 
been  added,  to  dispel  unfounded  apprehensions  of  danger  in  the  use  of 
coal  oils  properly  distilled  at  establishments  of  known  credit  and 
respectability,  and  to  awaken  caution  where  there  is  real  cause  for  alarm, 
that  these  gifts  of  a  bountiful  Creator  may  be  rendered  subservient  to 
human  enjoyment  and  happiness. 

ProTidenoe,  Bhode  Island. 
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PHOSPHATE  NODULES.* 

BT  THE  BBY.  GEOBGE  HEN8L0W. 

Idke  all  other  sdenoes,  that  of  agricalture  has  of  late  yean  made 
rapid  strides  in  adTancement,  and  one  of  the  most  important  points  that 
has  engaged  the  attention  of  scientific  agriculturists  is  the  employment 
of  manures  specnally  adapted  to  particular  crops ;  amongst  which  are 
those  derived  &om  artificial  and  mineral  sources.  It  is  our  purpose  to 
narrate  the  discovery  and  introduction  of  the  use  of  ^phosphate 
nodules,"  or  coprolites,"  (as  they  are  generally  but  wrongly  called), 
as  a  manure  more  particularly  requisite  for  root  crops.  Although  thou- 
sands of  tons  are  annuaU^yt  prepared  from  different  localities,  but  few  of 
our  farmers,  who  derive  vast  benefit  &om  them,  have  any  idea  that  my 
father,  the  late  Professor  Henslow,  of  Cambridge,  merited  their  thanksi 
In  the  year  1839  Professor  Liebig  first  suggested  the  use  of  super- 
phosphate of  lime  from  bones  for  agricultural  purposeaj! 

Again,  in  1843,  he  strongly  advocated  the  more  general  use  of  phos- 
phates. A  field,"  he  says,  "  in  which  phosphate  of  lime,  or  the  alka- 
line phosphates,  form  no  part  of  the  soil,  is  totally  incapable  of  pro- 
ducing grain,  peas,  or  beans.*'  § 

Again,  he  declares  that  <<if  a  rich  and  cheap  source  of  phosphate  of 
lime  were  open  to  England,  there  can  be  no  question  that  the  importa- 
tion of  foreign  com  might  be  altogether  dispensed  with  afler  a  short 
time."  He  here  (p.  176)  speaks  in  allusion  to  the  coprolites||  discovered 
by  Dr.  Buckland  in  1842.  The  enthusiastic  chemist  concludes  his  letters 
with  the  following  remarks  : — What  a  curious  and  interesting  subject 
for  contemplation !  In  the  remains  oi  an  extinct  animal  world,  England 
is  to  find  the  means  of  increasing  her  wealth  in  agricultural  produce,  as 
she  has  already  found  the  great  support  of  her  manufacturing  industry 
in  the  remains  of  a  vegetable  world.  May  this  expectation,  be  realised,  '  - 
and.  may  her  excellent  population  be  thus  redeemed  from  poverty  and 
Okiaery  !** 

Previous  to  Dr.  Buckland*s  discovery,  guano  had  begun  to  be  imported 
(1841)  from  islands  in  the  South  Seas,  where  it  forms  a  stratum  many 
feet  thick,ir  being  the  accumulation  for  ages  of  the  excrement  of  many  sea- 

*  From  the  'Leisure  Hour.' 

t  An  estimate,  taken  by  Mr.  C.  W.  Johnson,  of  the  annual  consumption  of 
snperpkosphate  of  lime  made  from  "nodiiles,"  miscalled  "coprolltes,"  gives 
72,000  tons,  at  an  expenditure  of  £360,000  ('Midland  Counties  Herald,'  Feb  20, 
1802). 

t  *  Organic  Chemistry  of  Agriculture,'  p.  184.   Taylor  and  Walton.  1840. 

§  'Familiar  Letters  on  Chemistry.'   Taylor  and  Walton.  1848. 

I  Fossil  excrements  and  bones,  etc.,  of  saurians,  in  the  lias  near  Clifton,  coa- 
taining  about  18  per  cent,  of  phosphate  of  lime. 

%  The  author  has  in  his  collection  a  small  penguin  that  was  embedded  in  the 
gnano,  poisibly  aborve  3,000  years  ago  I 
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fowl.  It  was  at  that  time  used  as  a  manure  with  great  advantage  on  the 
coast  of  Peru,  t^here  the  soil  is  otherwise  extremely  sterile. 

The  percentage  of  phosphate  of  lime  in  guano  is  about  29.  Its  first 
trial  in  England  (in  Mr.  Skirving's  nursery  at  Liverpool,  upon  grass  and 
turnips)  established  its  reputation  as  far  superior  to  any  known  manure ; 
the  price,  moreover,  of  its  importation  being  only  from  208.  to  258.  per 
cwt 

By  the  year  1844  the  application  of  guano  had  become  various  and 
abundant  But  hitherto  Liebig's  speculations  had  not  been  realised  in 
England.  It  was  in  the  year  1843  that  Professor  Henslow  and  his  family 
were  staying  for  a  few  weeks  at  the  pretty  and  retired  village  of  Feliz- 
Btow,  on  the  Suffolk  coast ;  and,  though  at  that  time  generally  con- 
demned as  a  watering-place,  yet  it  is  seated  on  one  of  the  noblest  bays 
in  England,  with  excellent  and  safe  bathing,  possessing  a  maritime  Flora 
of  much  interest,  with  a  fine  denudation  of  one  of  the  most  remarkable 
of  our  British  strata ;  having,  moreover,  the  alluvial  soil  filled  with 
fragments  of  Roman  pottery,  mixed  with  the  well-preserved  remains  of 
deer,  oxen,  and  every  description  of  animal,  including  snails  (!),  which 
the  Romans  had  fed  on  1,400  years  ago,  intermixed  with  coins  and  other 
objects  of  antiquarian  curiosity.  On  the  north  of  Felixstow  high  cliffs 
face  the  sea,  the  lower  and  greater  portion  consisting  of  London  clay," 
a  blueish  grey  bed  crumbling  under  exposure  to  the  atmosphere,  and 
abounding  in  large  septaria  or  nodular  masses  of  stone,  of  about  three 
feet  in  diameter.  Vast  quantities  of  these  are  collected  for  the  purpose 
of  making  cement  A  little  flotilla  of  boats  may  often  be  seen  a  mile  or 
two  out  at  sea  dredging  for  them. 

Superimposing  the  London  clay  is  the  **red  crag,"  so  called  firom  its 
peculiar  yellowish-red  colour,  <iue  to  the  great  prevalence  of  oxide  of 
iron.  It  is  for  the  most  part  a  sandy  bed,  abounding  in  vast  quantities  of 
rolled  and  water-worn  oi^anic  remains.  Numerous  sharks*  teeth,  varying 
in  size  from  half  an  inch  to  four  inches  in  length ;  portions  of  whales' 
bones,  especially  the  libs,  and  the  petrous  tympanic  bone  of  the  ear 
innumerable  fragments  of  marine  shells,  together  with  layers  of  nodular 
masses  of  indurated  clay,  the  miscalled  "  coprolites,"  constitute  the  cha- 
racteristic features  of  the  red  crag.  These  nodules  appear  to  have 
derived  their  origin  from  the  London  clay,  in  which  many  were  found, 
by  the  late  Mr  John  Brown,  of  Stanway  ;  differing,  however,  from  the 
former,  in  the  absence  of  the  peculiar  dark-brown  colour  on  the  exterior 
surface,  and  from  bright  yellow  being  often  disclosed  in  the  interior  by 
fracture.t 

In  consequence  of  the  sea's  encroachment  at  this  point  of  the  eastern 

♦  So  abundant  have  these  "  whales*  ears"  subsequently  proved,  that  the  Pro- 
fessor had  at  one  time  in  his  collection  no  less  than  32  dozen !  A  description  of 
them  may  be  found  in  Owen's  '  British  Fossil  Mammals.' 

t  Hence  the  names  of  "  eggs"  and  "fruits,"  locally  given  to  those  of  ft  some- 
what roundish  form. 
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coast,  and  beating  violently  against  the  baseuient  of  the  cliff,  landslips 
frequently  occurred,  thus  causing  a  succession  of  little  semicircular 
"  bays"  in  the  London  clay,*  the  fallen  parts  shelving  from  within  a  few 
feet  of  the  beach,  to  as  many  from  the  summit  of  the  cliff,  some  seventy 
or  more  above — ^the  width  and  depth  of  these  depressions  being  about 
100  feet  each.  The  surface  of  this  sloping  portion  was  strewed  over  with 
the  debris  of  the  red  crag,  including  vast  quantities  of  "  nodules."  It 
was  these  latter  that  drew  the  Professor^s  attention  when  geologizing, 
accompanied  by  the  writer,  then  first  initiated  into  the  delights  of  this 
science.  Taking  a  few  home  that  struck  him  as  being  peculiar  in  form, 
he  examined  them  carefidly  ;  finding  that  not  unfrequently  some  fossil 
oiganic  body  was  embedded  in  the  nodules,  he  strongly  suspected  them 
to  be  phosphoric  in  their  nature,  more  especially  as  his  first  impression 
was  that  the  majority,  if  not  all,  were  genuine  coprolites.  This  view  he 
communicated  to  the  Geological  Society,  and  he  also  published  a  few 
remarks  in  the  *  Gardener's  Chronicle'  (p.  43,  1844).  He,  however, 
subsequently  considerably  modified  this  idea,  being  by  more  extended 
observation  convinced  that  they  were  either  nodular  concretions,  or 
mere  hardened  masses  of  London  clay,  which  had  been  rolled  into 
various  shapes  at  the  time  the  crag  was  deposited,  and  which  had  subse- 
quently undergone  some  alteration  in  their  mineral  character,  being 
highly  "  chained"  with  phosphate  of  lime.  Some  of  these  nodules  were 
transmitted  to  Mr.  W.  H.  Potter,  Fore  street,  Lambeth,  who  proved,  as 
the  Professor  suspected,  that  they  contained  a  large  proportion  of  phos- 
phate of  lime  (56  per  cent)  He  at  once  saw  that  now  was  the  time  for 
Liebig's  anticipations  to  be  realised,  and  that  there  was  a  vast  source  of 
profitable  material  opened  for  any  enterprising  agriculturist.  Deeming 
it  inconsistent,  as  a  Christian  minister,  to  engage  in  any  pecuniary  specu- 
lation, he  did  not  hesitate  a  moment  to  lead  others  to  profit  by  his 
discovery.  He  communicated  it  to  an  eminent  manufacturer,  who  im- 
mediately desired  a  ton  of  nodules  to  be  forwarded  to  him  ;  and  although 
the  idea  of  manufacturing  on  any  large  scale  could  not  then  be  enter- 
taiw'!,  In  consequence  of,  an  exaggerated  notion  ot  their  value  being 
afloat,  so  that  a  higher  price  was  often  demanded  for  thie  raw  matehdl 
than  for  the  manufactured  article,  yet,  as  soon  as  a  more  reasonable  value 
was  assigned  to  the  nodules,  they  became  a  staple  commodity  of 
trade. 

Thus  was  the  dream  of  Liebig^s  fond  imagination  realised ;  a  dream, 
indeed,  ap  many,  including  the  Professor  himself,  considered  it  to  be  ; 
for  thus  he  spoke  of  it :  "  Devotedly  as  we  may  all  desire  such  a  consum 
mation,  let  us  neither  too  hastily  adopt,  nor  too  hastily  reject,  these 
speculations  of  the  German  chemist.  If  he  ia  correct  in  supposing  that 
the  phosphate  of  lime  contained  in  fossil  bones  and  coprolites,  can  be 
economically  converted  to  the  same  purposes  as  that  in  recent  bones,  his 

*  Since  the  year  1843,  this  peculiar  feature  has  almost  entirely  disappsared. 
VOL.  rv. 
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observations  will  be  worthy  of  the  most  serious  attention  of  agri- 
culturists." 

This,  too,  has  proved  to  be  the  case ;  nearly  twenty  years  have 
elapsed  since  those  words  were  penned,  and  a  new  era  was  opened  in  the 
history  of  agricultural  science.  Experiment  after  experiment  has  been 
tried,  and  the  value  of  this  new  artificial  manure  has  ever  been  more 
and  more  highly  appreciated.* 

In  1848  a  new  discovery  was  made.  ^*  It  had  long  been  a  remark  of 
common  notoriety,  that  the  soil  of  the  lower  part  of  the  chalk  format 
tion  possesses  remarkable  powers  of  fertility,  very  little  or  no  manure 
being  required  to  produce  many  crops  ;  especially  in  the  application  of 
bone  manures,  in  most  instances  it  was  positively  useless."!  This  occurs 
Upon  the  out-cropping  of  the  "  upper  green  sand"  deposit,  which  is  im- 
mediately below  the  chalk  at  Famham,  in  Surrey.  Mr.  T.  Mainwaring 
Paine,  in  December,  1847,  forwarded  some  "  marl**  to  an  eminent  che^ 
mist,  and  the  result  proved  that  a  large  percentage  of  phosphate  of 
lime  was  contained  in  the  soil ;  nor  was  this  all :  in  trenching  for  drains 
through  the  gault,  the  lower  green-sand  was  exposed,  upon  which  the 
former  reposes.  This,  too,  proved  to  contain  layers  of  "  mortar-like" 
substance,  with  nodular  masses  interspersed,  highly  charged  with  earthy 
phosphates. 

On  the  publication  of  Mr.  Paine*8  interesting  discovery,  Professor 
Henslow  called  attention,  in  the  *  Qardener^s  Chronicle,'  to  the  Suffolk 
fiodules,  which  were  then  being  raised  at  the  rate  of  sixty  tons  a  week ; 
as  well  as  to  the  fact  that  he  had  previously  suggested  to  Mr.  John  Deck, 
a  practical  chemist  of  Cambridge,  to  analyze  some  of  the  nodules  so 
abundant  in  the  upper  green* sand  stratum  in  that  neighbourhood. 
Having  followed  the  Professor's  suggestion,  they  were  proved  to  contain 
earthy  phosphates,  in  proportions  varying  from  fifty-seven  to  sixty-one 
per  cent.  The  Professor  had  communicated  his  views  in  a  letter  to  the 
*  Bury  Post,*  July  3rd,  1845,  nearly  three  years  previous  to  Mr.  Paine'a 
re-discovery,  concl lading  with  the  words — Whether  these  various  no- 
dules, thus  abounding  in  phosphate  of  lime,  can  be  made  available  for 
agricultural  purposes,  must  depend  upon  the  possibility  of  their  being 
collected  at  a  cheaper  rate  than  an  equal  quantity  of  bones  can  be. 
Perhaps  this  is  a  point  not  yet  sufficiently  determined  ;  though  my  own 
opinion  is  decidedly  in  favour  of  their  being  sufficiently  abundant  in 
some  places  to  make  it  worth  while  to  collect  them."   This  was  soon  to 

♦  An  interesting  paper"(among8t  many)  may  be  fonnd  on  page  166  of  the  'Gar- 
dener's Chronicle*  for  1846,  by  Mr.  J.  B.  Lawes,  on  the  relative  effect  of  this  manure 
npon  turnips  and  grain  crops,  in  which  he  shows  that  the  latter  will  receive  little 
or  no  benefit  unless  nitrogenous  matter  be  in  the  soil  as  well.  At  the  present  day 
we  believe  it  to  be  pretty  generally  abandoned  for  manuring  corn :  its  great  use 
consists  in  hurrying  the  young  turnips  over  the  ten  'er  and  critical  age  i^f  child- 
hood, when  they  are  mercilessly  attacked  by  "the  fly." 

f  From  an  article  in  the  *  Agricultural  Gazette,'  page  121.  1846. 
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be  realised.  A  few  years  have  since  elapsed,  and  now  every  teilant  wlio 
owns  a  scrap  of  "  upper  green-sand^  in  the  neighbourhood  of  Cambridge^ 
riddles  his  acres  with  pits.  Walk  from  Cambridge  along  any  of  it^ 
roads  into  the  country,  and  within  distances  varying  from  the  suburlx 
to  two  or  three  miles,  the  eye  will  not  fail  to  see  one,  two,  three,  or  more 
pits  in  the  adjoining  fields.  The  process  of  acquiring  the  nodules  there> 
is  considerably  more  laborious  than  in  Suffolk.  Pits  are  dug,  and  the 
"  marl"  or  clay  is  thrown  into  circular  trenches,  in  which  a  rake  or  har- 
row is  drawn,  round  and  round  by  a  horse,  while  water  is  continually 
being  pumped  into  it.  By  this  means  the  clay  is  washed  away,  and  fossil 
sheik  and  nodules  are  left  behind.  At  Felixstow,  all  that  is  requisite  is 
to  sift  the  sand  from  the  nodules,  which  are  then  thrown  together  into  a 
heap,  to  be  conveyed  at  once  to  the  manufactory. 

When  residing  lately  at  Steyning,  in  Sussex,  the  writer  himself  found 
a  pit  from  which  sand  had  been  excavated  in  the  lower  green-sand 
deposit,  containing  a  mortar-like  band,*  with  a  few  characteristic  fossils, 
and  an  abundance  of  balls  of  indurated  clay,  about  one  and  a  half  feet 
beneath  the  surface.  Suspecting  them  to  contain  phosphate  of  lime,  as 
they  much  resembled  specimens'  from  Famham,  in  his  collection,  he 
transmitted  them  to  Messrs.  Barton  Brothers,  chemists,  of  Brighton,  who 
kindly  undertook  to  analyze  them-  The  result  proved  that  they  con- 
tained over  eighty  per  cent,  of  phosphate  of  lime— higher,  in  feict,  than 
any  the  writer  has  yet  heard  of. 

Such  is  a  brief  account  of  the  discovery  of  "  phosphate  nodule^ 
which  in  less  than  twenty  years  has  formed  a  new  epoch  in  the  history 
of  agricultural  manures.  Practical  men  have  reaped  golden  fortunes 
from  the  discovery,  though  few  of  the  thousands  who  have  benefited  by 
it,  know  where  the  phosphate  nodules  originally  came  from,  or  that  it 
was  Professor  Henslow — ever  ready  to  impart  his  scientific  knowledge 
and  discoveries — who  first  pointed  them  out.  He  rests  from  his  labours, 
but  the  results  of  his  active  disinterested  mind  will  be  of  lasting  benefit 
to  his  country. 

*  This  "band"  is  recognised  by  geologists,  and  described  as  a  "phosphate 
paste**  intermediate  between  the  gault  and  lower  green-sand.  It  is  about  1^  feet 
in  thickness,  and  remarkable  for  its  nnifonn  continuity.  It  was  doubtless  this 
«ame  band  which  Mr.  Payne  discovered  re-appearing  on  the  south  side  of  the  North 
Downs  at  Famham,  Steyning  being  situated  on  the  north  sid«  of  the  South 
Downs. 
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ON  THE  EDIBLE  FISHES  OF  MASSACHUSETTS. 

BY  DA7ID  HUMFHBETS  STOREB,  M.D. 

The  Flounder  (Platessa  plana,  Storer). — ^This  is  the  most  common 
flat-fish  taken  in  the  waters  of  Massachusetts.  It  is  captured  in  con- 
■iderable  quantities  throughout  all  the  warm  season  of  the  year  near  the 
shore  from  the  wharves  and  bridges  ;  and  in  the  winter  is  speared  through 
the  ice.  The  finest  brought  to  Boston  market  are  taken  from  around 
Deer  Island — and  those  from  that  locality  frequently  measure  from  12 
to  18  inches.  The  largest  specimen  of  this  species  I  have  ever  seen 
measured  21  inches  in  length  and  17  in  width. 

The  Flounder  of  New  York  (P.  dentata,  Storer).  This  species  is 
frequently  taken  in  the  winter  season  at  Province  Town,  and  is  occa* 
sionally  brought  to  Boston  market.  It  is  a  sweet  fish,  but  is  not 
generally  relished  as  well  as  the  P,  plana.  It  is  known  as  the  Sand- 
dab.  The  largest  specimen  I  have  seen,  measured  21  inches  in  length, 
and  weighed  3^  pounds. 

The  rusty  flounder  {P.  ferrugineaj  Storer),  is  from  18  to  20  inches 
long.  This  species  is  occasionally  brought  to  Boston  market  in  the 
winter  and  early  part  of  spring,  Irom  the  north-western  coast  of  Massa- 
chusetts' Bay,  and  principally  from  the  vicinity  of  Cape  Arm,  where  it 
is  taken  in  about  30  fathoms  of  water.  P.  glabra  is  not  a  common 
Species.  It  is  taken  in  company  with  the  plana,  and  is  generally  known 
as  the  plaice. 

The  American  Turbot  {Platessa  ohlonga,  Dekay). — ^This  species 
is  quite  common  during  the  summer  and  early  part  of  autumn.  It  is 
taken  along  shore  in  very  shallow  water,  and  frequently  weighs  from  15 
to  20  lb.  At  Province  Town  it  is  known  as  the  plaice;  in  Boston  market 
it  is  called  the  turbot  It  is  an  excellent  fish,  and  is  considered  hy 
judges  to  be  fully  equal  to  the  Rhombus  maximus,  English  turbot.  For 
a  number  of  years  a  few  specimens  had  occasionally  been  yearly  bronght 
to  Boston  market,  when  Captain  Atwood,  about  the  year  1841,  conceived 
the  project  of  bringing  them  alive  by  the  cargo  in  the  well  of  his  smack. 
For  three  years  he  succeeded  well  in  disposing  of  several  loads  in 
this  manner — some  being  bought,  by  those  who  knew  their  value  as 
turbot,  and  others  as  youn&[  halibut  When,  however,  in  the  year  1844, 
the  fishermen  commenced  packing  in  ice  halibut  taken  upon  George's 
Banks,  and  were  thus  enabled  to  keep  the  market  supplied  with  that 
fish  in  a  state  of  perfect  preservation,  the  species  we  are  consider- 
ing could  not  be  sold.  In  the  lattter  part  of  1847,  Captain  Atwood 
brought  to  Boston  a  smack  load  of  most  excellent  turbot,  alive,  and  sold 
but  two  hundred  weight — the  remainder  died  upon  his  hands,  while 
species  of  infinitely  inferior  quality  met  with  a  ready  sale  in  the 
market. 

The  Spotted  Tcrbot  {Pleuronectes  maculatus,  Mitchill),  is  not  used 
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hete  as  an  article  of  food,  although  Dekay  inf onns  ns  that  in  New  York 
it  is  considered  a  delicate  fish. 

The  New  Tork  Sole  (Achirus  mollis^  Cuvier.) — ^Although  Dr.  Dekay 
speaks  of  this  species  as  being  common  in  the  waters  of  New  Tork,  it 
is  rarely  found  in  Massachusetts.  It  is  considered  a  veiy  delicate  fish 
for  the  table.    Its  length  is  about  six  inches. 

The  Lump  Fish  (Lumpm  anghrum,  Willoughby). — ^The  whole  ap- 
pearance of  this  fish  is  very  forbidding.  Richardson  tells  us  'that  the 
Crreenlanders  eat  its  flesh,  either  cooked  or  dried,  and  its  skin  raw, 
throwing  away  only  the  tubercles,"  and  Dr.  Neal  observes,  "  that  it  is 
purchased  at  Edinburgh  for  the  table."  With  us,  however,  it  is  not  used 
as  an  article  of  food. 

The  Common  EeI  of  "Massachusetts  is  taken  along  our  entire  coast,  as 
well  as  in  the  rivers  and  ponds  of  the  State.  At  some  seasons,  spring 
and  winter,  for  instance,  great  numbers  are  brought  to  market  from  the 
m  mths  of  the  neighbouring  rivers,  upon  the  muddy  bottoms  of  which 
they  live.  So  great  ia  the  demand,  that,  sometimes,  it  cannot  be  answered. 

During  the  winter  this  species  is  speared,  holes  being  cut  through 
the  ice  for  this  purpose.  In  spring  the  markets  are  usually  supplied 
from  the  rivers,  where  they  are  taken  in  nets.  At  Medford  nets  are 
stretched  across  the  river,  having  in  their  middle  a  large  bag  capable  of 
containing  from  15  to  20  bushels  ;  as  the  eels  are  going  up  or  down  the 
river  they  are  caught,  and  are  kept  alive  for  the  supply  of  the  market, 
in  large  ditches,  excavated  near  the  river,  which  are  supplied  by  the 
tide-water.  About  3,000  pounds  are  yearly  taken  at  Watertown.  Those 
taken  in  summer,  when  they  are  able  to  procure  the  brill  and  other 
fishes  upon  which  they  feed,  are  much  the  laiger  and  richer,  weighing 
from  one  to  nine  pounds. 

The  Sun- fish  {Orthagoriscus  moZa,  Schneider). — ^This  inedible  fish  is 
occasionally  met  with  during  the  summer  season  in  Massachusetts  Bay, 
slaggishly  swimming  near  the  surface.  It  sometimes  weighs  500  lbs. 
Its  liver,  which  weighs  eight  or  ten  pounds,  is  very  oily,  funiishing  two 
or  more  quarts  of  oil,  which  is  used  by  the  fishermen  to  grease  their 
masts  ;  it  is  also  sometimes  used  by  painters,  although  not  preferable  in 
this  respect  to  other  fish  oiL  It  is  considered  by  many  fishermen  a 
valuable  application  for  sprains  and  bruises,  and  by  such  it  is  preserved 
for  these  purposes. 

The  Sharp-nosed  Sturgeon  {Acipenser  oxyrinchus,  Mitchill).— 
This  fish  is  sometimes  taken  measuring  even  ten  feet.  But  little  atten- 
tion has  as  yet  been  paid  in  this  country  to  the  value  of  the  stui^on 
fishery  in  an  economical  point  of  view.  The  several  species  we  possess 
might  unquestionably  be  made  useful.  The  following  observations  of 
Professor  B.  Ja^r  contained  in  the  19th  voL  of  Hunt's  Merchant's 
Magazine  (New  York),  for  1848,  are  worthy  of  perusal : — 

^  The  principal  sturgeon  fisheries  are  without  doubt  those  on  the 
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VolgOy  Bear  Astracan,  and  those  on  the  Don,  which  are  carried  on  ehieil^' 
by  the  Cossacks  of  that  coantTy,  who  find  this  occupation  much  more 
Inctative  than  agriculture,  which  they  neglect  ^tirely,  in  spite  of  the 
very  fertile  soil  of  their  lands. 

The  fish  forms  an  important  object  of  fishery  and  commerce  to 
many  nations,  as  well  for  its  flesh,  as  for  the  caviare  prepared  from  its 
roe,  and  the  isinglass  from  its  swimming  bladder. 

The  city  of  Astracan  exports  every  year  several  thousand  tons  of 
pickled  sturgeon  and  caviare  for  consumption  in  the  Bussian  empire  ;  and 
Odessa  much  larger  quantities  for  Greece,  Italy,  France,  and  other 
parts  of  Europe.  When  the  catching  of  the  sturgeon  on  the  Oby,  the 
Volga,  Jaik,  and  Don  begins,  there  arrive  at  these  places  from  the 
remotest  parts  of  the  Russian  empire,  a  considerable  number  of 
merchants,  who  purchase  the  fish  and  prepare  them  for  transpor- 
tation. 

^*  The  average  price  of  one  fish,  without  the  roe  and  swimming-blad- 
der is  generally  12s.  6d.  A  large  one,  which  weighs  over  SOOibs.,  is 
sold  from  12s.  to  25s.,  and  contains  40lbs.  of  caviare,  or  prepared  roe 
which  is  sold  for  6s. 

*^  The  flesh  is  fat,  very  palatable,  and  much  better  in  the  sfommer 
after  the  fish  has  been  some  time  in  fresh  water.  That  which  is  not 
eaten  fresh  is  cut  into  large  slices,  salted,  peppered,  broiled,  and  put  in 
barrels,  when  it  is  preserved  in  vinegar  and  fit  for  transport.  A  con- 
siderable quantity  of  this  fish  is  smoked.  The  wholesale  price  of 
pickled  sturgeon  is  from  25b.  to  50s.  a  hundred  weight  The  caviare 
is  prepared  in  three  different  manners,  namely  : — 

1.  Two  pounds  of  salt  are  added  to  40  pounds  of  roe,  and  dried  upon 
mats  in  the  sun.   The  price  for  40  pounds  is  4s. 

2.  Eighth-tenths  of  a  pound  of  salt  are  mixed  with  40  pounds  of 
roe,  then  dried  upon  nets  or  sieves,  and  pressed  into  barrels.  Thip  is 
sold  for  a  little  more. 

3.  The  best  caviare  is  that  where  the  roe  is  put  into  sacks  made  of 
tow-cloth,  and  left  for  some  time  in  a  strong  pickle.  These  sacks  are 
then  suspended,  in  order  to  let  the  salt  watery  substance  run  off",  and 
finally  squeezed,  after  which  the  roe  is  dried  during  twelve  hours,  and 
pressed  into  barrels.  This  roe,  of  which  401bs.  are  sold  for  68.  at  the 
place,  is  that  which  is  sent  all  over  Asia  and  Europe,  as  a  considerable 
article  of  commerce,  and  known  by  the  name  of  caviare ; — ^it  is  eaten  with 
bread  like  cheese. 

"  Another  very  profitable  part  of  the  sturgeon  is  the  swimming-blad- 
der, of  which  isinglass  is  made.  For  this  purpose  it  is  cut  open, 
washed,  and  the  silvery  glutinous  skin  exposed  to  the  air  for  some 
hours,  by  which  process  it  can  be  easily  separated  from  the  external 
skin,  which  is  of  no  use.  This  glutinous  skin  is  placed  between  wet 
eloths,  and  shortly  aftar  each  piece  is  rolled  up  and  fastened  in  a  sex* 
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pentine  furm  on  a  board  ;  atter  they  are  partly  dry  they  are  hong  up 
on  Btrii^  in  a  shady  place. 

"  This  valuable  and  extensive  article  of  commerce  is  the  isinglass  of 
our  shops,  and  is  sold,  there  for  about  lOl.  a  hundred  weight.  There  is 
also  isinglass  made  from  the  swimming-bladder  of  the  cat  fish,  and 
of  some  others  ;  but  as  this  is  very  inferior  to  that  from  the  sturgeon, 
it  brings  scarcely  21,  a  hundred  weight 

*^  The  stuigeon  is  found  in  immense  quantities  in  the  United  States 
and  North  America,  from  Virginia  up  to  the  highest  habitable  northern 
latitudes,  where  they  ascend  the  rivers  from  three  hundred  to  five  hun- 
dred miles  up.  The  Potomac,  Delaware,  Hudson,  and  principally  the 
Kennebec,  as  well  as  many  other  rivers,  contain  such  a  quantity  of 
sturgeons  that  from  these  rivers  alone,  without  counting  those  farther 
north  of  Maine,  according  to  my  calculations,  the  annual  export 
of  pickled  sturgeon,  caviare  and  isinglass,  would  be  worth  nearly 
lOOflOOl,  Pickled  sturgeon  and  caviare  is  a  favourite  food  of  the 
d«:scendants  of  Spain  and  Portugal  in  South  America,  as  well  as  of  the 
inhabitants  of  the  West  India  Islands,  principally  during  Lent ;  and 
isinglass  would  be  an  article  of  home  consumption,  as  well  as  for  ship- 
ment to  the  European  market. 

"  But  the  sturgeon  is  not  a  very  favourite  dish  in  our  country,  it 
brings  scarcely  2^d.  a  pound  in  the  market,  and  the  roe  and  swimming- 
bladder  are  always  thrown  away — our  fishermen,  therefore,  are  not 
much  encouraged  in  catching  these  fishes,  though,  according  to  careful 
observation,  from  30,000  to  40,0(K)  sturgeons  could  be  annually  taken 
in  the  rivers  of  the  United  States. 

"  The  sturgeon  was  highly  appreciated  by  the  ancient  Romans  and 
Greeks.  It  was  the  principal  dish  at  all  great  dinner  parties,  and  Cicero 
leproved  epicures  on  account  of  spending  so  much  money  for  this  fish. 
Pliny  says  that  this  fish  was  served  at  the  most  sumptuous  tables,  and 
always  carried  by  servants,  crowned  with  garlands  of  flowers,  and 
accompanied  by  a  band  of  musicians.  Even  at  this  time  one  pound 
of  fresh  sturgeon  costs  about  16s.  in  Rome,  where  the  fish  is  very 
rare." 
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GLASS  FOR  HOUSEHOLD  USE  AND  FANCY  PURPOSES. 

BT    AP8LBT  FBLLATT. 

Befoie  entering  upon  the  consideration  of  the  various  descriptions 
of  glassware,  it  may  be  convenient  to  state  a  few  of  the  distinctive 
properties  of  good  glass,  and  the  difficulties  the  manufacturer  has  to 
overcome,  in  order  to  produce  superiority  of  quality. 

Glass  has  become  of  immense  importance  :  it  is  technically  termed 
metal,  and  is  conducive,  from  its  many  and  important  qualities,  alike  to 
the  comfort  and  convenience  of  man,  and  to  the  elevation  of  his  mental 
powers.  To  the  property  of  translucency,  &c,  possessed  by  glass,  man  is 
indebted  for  his  knowledge  of  the  most  exalted  as  well  as  the  most 
minute  of  the  great  Creatoi^s  works;  other  properties  of  glass,  its 
power  of  resisting  acids,  and  its  non-conduction  of  the  electric  fluid, 
constitute  it  a  material  of  great  value  and  importance.  Glass  is 
materially  divided  into  two  speciSc  classes-simple  and  compound. 

Simple  glass  is  that  in  which  only  silica  and  flux  are  the  con- 
stituents, the  flux  being  either  soda,  potash,  lime,  magnesia,  alumina, 
or  mixtures  of  some  of  them,  in  which  case  the  glass  is  simply  a 
silicate  of  an  alkali.  Of  such  is  plate,  window,  and  bottle  glass  of 
every  description ;  the  difference  of  quality  depending  entirely  upon 
the  character  of  the  materials. 

Compound  glass*  is  that  in  which,  besides  silica  and  alkali, 
the  oxide  of  a  metal  is  also  a  component  part.  This  glass  is  called 
in  England,  flint  glass,  and  on  the  Continent  crystal,  and  from  it,  in 
England,  are  made  all  articles  of  luxury  and  domestic  use.  The 
object  of  introducing  a  metallic  oxide  into  glass  is  to  add  to  its 
density  (an  object  of  great  importance  for  achromatic  purposes),  whereby 
greater  brilliancy  is  obtained,  the  rays  of  light  not  being  allowed  to 
pass  so  straightly  through,  as  in  the  simple  glasses,  but  being  more 
refracted  or  broken  (so  to  speak),  as  they  pass  through.  This  quality 
is  further  taken  advantage  of  by  the  glass  cutter,  who  aims  to  produce 
such  patterns  upon  the  objects  he  manufactures,  as  further  tend  to  break 
the  rays  of  light.  Flint  glass  being  usually  employed  for  the  manufac- 
ture of  articles  of  luxury,  quality  is  of  immense  consequence,  as  but  a 
very  trifling  inferiority  in  any  of  its  properties  renders  it  of  compara- 
tively little  commercial  value  ;  whereas,  the  price  is  looked  upon  as  a 
«econdaiy  object,  if  the  quality  is  decidedly  superior.   The  manufao- 

*  *  Traite  sur  TArt  de  VitrificatioD  et  des  Verres  Colores,'  &c. — ^D*Aude- 
nart,  Paris,  1825.  '  Cyclopssdia  of  Useful  Arts  and  Manufactures/  hy  Tom- 
linson,  under  the  head  Glass.— G.  Virtue.  Lardner's  '  Cyclopsadia/  Porcelain 
and  Glass  Manufaoture.->Longman  and  Co.  PellatVs  'Curiosities  of  Glass 
Making.'— Bogue,  Fleet  Street. 


QLABS  FOB  HOCSEHOLD  C8E  PAKCY  PURPOSES. 


181 


fnrer  has,  therefore,  to  turn  his  first  r tteDtion  to  the  production  ol 
quality.  This  is  not  easily  attained,  for  two  special  reasons  :  Ist,  the 
difficulty  of  procxuing  the  materials  in  a  state  of  perfect  parity  ;  and 
2ndly,  the  difficulty  of  anticipating  the  exact  amount  of  de«mdation, 
which  may  take  place  during  the  fusion  of  the  materials  into  glasa. 
Deoxidation  alon^  supposing  all  the  materials  to  he  perfectly  pure, 
will  affect,  the  colour  of  flint  glass ;  and  if  oxygen  be  not  supplied, 
the  materials,  when  fused,  will  produce  not  a  white,  hut  a  green  tinted 
glass. 

It  is,  therefore,  found  necessary  to  employ  oxygen  in  all  mixtures  of 
flint  glass  ;  and  this  important  agent  exists  most  conveniently  in  the 
black  oxide  of  manganese ;  which  substance  has  a  very  strong  affinity 
for  oxygen,  parting  with  it  so  slowly,  that  it  is  only  as  the  other  ma- 
terials in  fusing  become  quite  deoxidised  that  it  furmshes  them 
gradually  with  the  necessary  oxygen.  If  too  much  of  this  material 
is  used,  the  glass  takes  a  light  purple  tint,  and  ia  also  rendered  of 
a  more  frangible  character,  in  consequence  of  haying  an  excess  of 
oxygen. 

With  these  few  preliminary  obseirations,  the  prominent  question 
before  the  Jurors  is,  has  there  been  progress  in  the  quality  and  mani- 
pulation of  glass,  since  the  last  International  Exhibition  ?  Does  the 
glass  exhibited  in  1862  show  progress,  as  compared  with  1851 1  The 
Jurors  have  great  pleasure  in  stating,  from  their  knowledge  of  the 
goods  produced  for  several  years  past  in  their  various  localities,  and 
from  their  recollection  of  the  goods  exhibited  in  1851,  that  laudable 
progress  has  been  made  in  all  branches  of  this  class. 

The  Jurors  have  had  brought  to  their  notice  no  improvement  or 
alteration  in  the  constituents  of  flint  glass.  At  the  International  Exhi- 
bition of  1851,  a  Council  Medal  was  awarded  to  Hons.  Maes,  of  Clichy, 
near  Paris,  for  the  employment  of  zinc  in  place  of  lead,  under  the  im- 
pression that  this  mixture  would  be  superior  to  the  ordinary  one, 
especially  for  the  manufacture  of  gloss  for  optical  purposes  ;  it  being 
^nsidered  that  glass  of  zinc  would  be  more  homogenous  than  glass  of 
lead.  It  does  not  now  appear  that  any  advantage  has  arisen  from  the 
use  of  zinc,  as  far  as  the  Jurors  know,  for  flint  glass.  The  want  of 
brilliancy  of  zinc  glass  is  not  compensated  for  by  any  special  advantage 
it  was  thought  to  possess,  although  Mons.  Maes  was  fully  entitled  to  an 
award  for  his  sp6cialit6. 

In  comparing  the  manufactures  of  glass  in  England  and  other  coun- 
tries, consideration  must  be  had  to  habits,  tastes,  and  local  advantages 
or  disadvantages.  Without  in  the  least  degree  depreciating  the  efforts 
•of  foreign  countries  in  the  manufacture  of  glass,  the  Jurors  would 
submit  that  the  quality  of  the  British  glass*  ranks  so  high,  chiefly 

*  IVAudenart  states  that  the  English  preceded  the  French  in  the  art  of 
making  glass  with  the  oxide  pf  lead.   "  Cela  nent»  dit-on»  de  oe  que  le  com- 
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because  the  quality  of  the  fttel,  and  the  materials  genesallj-y  are 
superior.   The  first  enables  the  manufacturer  to  use  a  greater  propor- 
tion of  silica  in  his  glass,  thereby  producing  a  closer  and  stronger 
texture  of  bodyy^preventing  what  is  technically  known  as  ''sweating" 
in  plate  glass ;  and  by  the  second,  the  greater  purity  and  brilliancy  of 
colour  in  iiint  glass  is  obtained.  Another  great  advantage  secured  by 
the  country  possessing  fuel  of  the  greatest  power,  is  that  in  superior 
qualities  of  glass,  the  manufacturer  is  enabled  to  fuse  his  materials  in 
covered  and  larger  crucibles,  entirely  protected  from  the  action  of  tlie 
fuel ;  and  this  is  a  great  advantage,  inasmuch  as  the  colour  of  the  glass 
is  very  much  deteriorated  by  the  carbon  of  the  fuel  passing  over  the 
fluxed  materials,  the  carbon  absorbing  oxygen  rendering  the  glass  of  a 
green  tint.   The  same  cause  (the  presence  of  carbon)  prevents  the  use 
in  uncovered  crucibles  of  the  oxide  of  lead,  except  to  a  small  extent, 
the  deoxidation  of  the  metal  resulting  in  the  formation  of  metallic  lead^ 
which  by  its  own  density  falls  to  the  bottom  of  the  crucible.  In  judging, 
therefore,  of  the  comparative  value  of  the  qualities  of  glass  made  by 
this  and  other  countries,  allowance  must  be  made  for  these  as  well 
as  for  other  considerations.   Again,  as  to  the  formation  of  glass  into 
objects  of  general  utility  or  luxury,  the  Jurors  would  remark,  that  to 
the  habits  (domestic  or  social)  of  different  nations,  the  progress  in  the 
manufacture  of  specially  useful  or  ornamental  articles  is  to  be 
ascribed. 

Whilst  from  the  more  domestic  habits  of  this  country,  much  pro- 
gress has  been  made  in  the  production  of  works  of  every  day  life,  our 
continental  friends  have,  from  their  more  social  habits  and  mode  of 
living,  been  engaged  in  the  manufacture  of  articles  of  ornament,  suited 
to  the  drawing-room,  boudoir,  &c.  The  Jurors  regret  that  the  same 
attention  has  been  found  wanting  in  the  foreign  department  to  articles 
of  general  use  ;  they  must  at  the  same  time  admit  the  superior  excel- 
lence of  the  foreign  manufacturer  in  articles  of  luxury  and  vertu.  The 
Jurors  would  particularly  notice  the  advance  made  by  the  British 
exhibitors  in  ike  forms  of  articles  for  general  use,  which  is  in  a  great 
measure  to  be  attributed  to  the  taste  nurtured  by  the  schools  of  design 
throughout  the  country;  the  endeavours  by  many  manufacturers  to 
encourage  a  better  appreciation  of  form  on  the  part  of  purchasers,  and 
the  general  advance  of  the  public  in  Art  knowledge.  Much  of  this 
also  is  due  to  these  National  and  International  Exhibitions,  jNurticnlaily 
to  the  latter,  in  which  the  exhibitors  leam  horn  each  other  by  com- 
petitions in  the  arts  of  peace. 

The  greatest  advance  the  Jurors  have  to  notice,  is  that  made  i|i 
engraved  gla$s.   In  the  English  department  much  taste  is  shown  in  the 

bustible  le  plus  abondant  ohsz  eux,  le  charbon  do  terra,  &o.  Mais  enfin  ils  vireilt 
qu'il  etait  temps  d'imiter  nos  voisins  d'outre  mer,  et  d'empeoher  Tintrodactioii 
deleursoristauzdansnotrepatrie.  Nousfimw  done  Tsnalyse  de  leurs  produits 
•t  noos  recoonuM  distineteinMit  les  snbstsness  qui  les  eoostitiisMnt*" 
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dikptation  of  the  antique  and  other  styles  of  ornamentation  to  articles 
of  daily  use,  and  some  fine  specimens  ot  high  art  on  tazzas,  Ac,  are 
also  shown.  The  foreign  department  contains  some  yery  fine  specimens, 
particularly  of  figure  engraving.  It  uiust  be  admitted,  that  to  foreign 
workmen  this  country  is  much  indebted  for  manipulation  in  this  ex- 
ceedingly delicate  and  pleasing  art,  which  promises  to  take  an  equal 
place  if  not  to  excel  that  of  the  glass^utter.  Certain  it  is,  that  the 
manufacturer,  by  the  taste  and  style  of  the  modem  engraved  ornamen- 
tation, is  driven  to  the  use  of  finer  and  more  classical  shapes. 

Under  the  head  of  flint  glass,  the  Jurors  would  notice  the  improve- 
ments in  it  for  optical  purposes,  made  by  Messrs.  Chance,  Brothers,  and 
Co.,  a  member  of  which  firm  was  one  of  the  Jurors,  and  Mons.  Bon- 
temps,  one  of  the  experts  of  this  dass.   These  gentlemen,  as  far  back 
as  the  Exhibition  of  1851,  had  made  great  progress,  having  patented 
twenty-five  years  since  the  process  first  discovered  by  Mons*  Quinand,*- 
in  Switzerland.   It  had  long  been  suspected  that  the  want  of  homo- 
geneity in  flint  glass,  whereby  it  was  rendered  of  but  comparatively 
little  use  for  optical  purposes,  was  not  due  to  any  want  of  chemical 
mixture  of  ihe  materials,  but  solely  to  the  precipitation  by  gravitation 
of  the  heavier  ingredients  of  the  mixture.   This  had  been  successfully 
proved  by  Professor  Faraday.   Mimy  years  since.  Sir  Humphry  Davy 
sought  to  remedy  this,  en<leavouring,  by  long  continued  and  excessive 
heat,  to  boil  the  mixture,  so  to  speak,  and  thus  to  overcome  the  want 
of  homogeneity. 

This,  as  might  be  conjectured,  failed,  and  for  a  very  good  reason  ; 
It  being  almost  impossible  to  subject  the  whole  body  of  the  materials 
to  the  same  degree  of  heat  at  the  same  time  ;  by  a  natural  law,  the 
portions  subjected  to  the  greater  heat  are  constantly  replaced  by  those 
in  a  lower  state  of  caloric  ;  this  constant  interchange  of  particles  pro- 
ducing striss.  They  also  absorbed  the  alumina  of  the  pot,  and  the  glass 
became  of  a  gelatinous  app;  arance.  To  obviate  this  defect,  Messrs 
Chance  and  Bontemps  followed  out  the  experiments  of  Guinand,  and 
Professor  Faraday,  and  by  constant  mechanical  agitation  during  the 
fusion  of  the  materials,  overcame  the  gravitation  of  the  heavier  matters, 
and  thereby  a  much  greater  homogeneity  of  the  mass  was  obtained. 
This  discovery  has  led  to  a  much  greater  certainty  in  the  manufacture 
of  flint  glass  for  optical  purposes,  which  previously  was  a  matter  of 
iccident 

In  plate  glass,  the  Jurors  remark,  with  satisfaction,  the  superior 
XxuHity  which  both  the  British  and  foreign  departments  continue  to 
Toduce.  This  is  a  manufacture  almost  perfected.  That  there  has  been 
no  retrogression  is  certain,  although  advance  now  becomes  very  difficult 
In  the  attempt  to  improve  the  colour  of  plate  glass,  the  Jurors  would 
warn  manufacturers  against  the  use  of  manganese,  or  other  materials  to 

*  'Some  account  of  the  late  Mr.  Guinand,  of  Brenets,  Neufohatsl,  Switeef 
land.'  by  S.  P.  de  B.— Losgman  and  Co.,  1826. 
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whiten  or  destroy  the  greenish  tint  of  the  glass  ;  because  in  all  cases  in 
which  extraneous  matters  are  used  for  the  purpose,  the  glass  so  treated, 
after  continued  exposure  to  light  and  to  the  action  of  the  atmosphere, 
rapidly  becomes  discoloured,  and  such  productions  obtain  a  bad  charac- 
ter. Purity  of  material,  and  great  care  in  the  chemical  atomic  propor- 
tions of  the  matters  used,  should  alone  guide  the  manufacturer  to  a 
good  and  useful  glass.  The  Jurors  would  also  caution  the  plate- glass 
maker  against  using  an  excess  of  alkali,  which  he  is  tempted  to  do  to 
saye  time  in  fusing.  Such  glass  readily  "  sweats that  is,  the  alkali 
effloresces  upon  the  surface  of  the  glass,  rendering  it  soon  cloudy,  and 
requiring  constant  wiping.  This  description  of  glass  is  nnsuited  to 
many  purposes,  and  consequently  obtains  a  reduced  price  in  the  market 
The  specimens  of  crown  glass,  German  sheet  glass,  both  white  and 
coloured,  as  well  as  of  bottles  in  every  variety  of  metal,  are  all,  most 
creditable  to  the  manufacturers  who  exhibit  them. 


ON  IMPEOVEMENTS  IN  MACHINERY  AND  APPARATUS  FOB 
CLEANSING  AND  PURIFYING  CASKS.* 

BY  ROBERT  DAVISON,  C.B. 

In  the  paper  which  the  author  had  the  honour  of  reading  before  this 
Association  in  the  year  1849,  on  the  "  Desiccating  Process  "  he  took 
occasion  to  mention  its  applicatipn  amongst  others  to  the  purifying  of 
brewers*  casks,  and  further  stated  that  upwards  of  one  million  casks  had, 
at  that  time,  undergone  the  process.  It  was  not,  however,  made 
clear  that  the  cask  had  to  undergo  a  previous  operation — ^namely,  that 
of  cleansing — which  was  effected  by  machines  of  pecidiar  construction 
which  completely  removed  all  adhering  matter  from  the  inside  without 
resorting  to  the  expensive  and  injurious  system  of  unheading. 

The  object  of  the  present  paper  is  not  only  to  confirm  all  that  was 
then  stated  as  to  the  efficiency  of  the  hot  air  system,  by  stating  that 
upwards  of  eleven  millions  of  casks  have  since  been  treated  in  like 
manner;  but  to  illustrate  still  further  the  importance  of  a  proper 
system  of  cleansing  casks  before  any  purifying  process  is  applied. 

It  may  seem  at  first  sight  but  an  indifferent  matter  to  bring  before 
an  important  Association  like  the  present.  But  when  it  is  considered 
that  there  are  no  fewer  than  2,400  public  brewers  in  the  United 
Kingdom  who  brew  something  like  20,000,000  barrels  of  beer  annually, 
and  assuming  that  at  least  an  equal  number  of  casks  require  to  be 


*  Bead  before  the  British  Association. 
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cleansed,  it  becomes  a  niatter  of  considerable  importance  how  and  at 
what  coat  this  enormous  amount  of  work  is  acomplished. 

As  regards  the  cleansing  process — ^tt  is  worthy  of  note,  that  the  first 
Buccessfol  introduction  of  machinery  for  this  purpose  was  in  the  year 
1843,  when  the  author,  in  concert  with  Mr.  W.  Lymington,  produced  the 
machine  already  referred  to,  as  well  as  the  improved  mode  of  purifying. 
Previous  to  this  period  the  only  known  method  of  cleansing,  was  by 
the  introduction  of  steam  or  hot  water,  or  both,  assisted  by  a  chain 
placed  inside,  and  a  rolling  motion  given  to  the  cask  by  hand.  By 
such  means  it  will  not  be  difficult  to  see  how  uncertain  would  be  the 
internal  state  of  the  cask. 

The  machine  invented  in  1843  consisted  of  a  double  frame  suited  to 
the  form  and  size  of  each  cask,  revolving  one  within  the  other,  and  at 
right  angles  to  each  other,  in  such  a  compound  manner  as  to  cause  a 
chain  of  peculiar  construction,  assisted  by  hot  water,  to  traverse  com- 
pletely over  every  portion  of  the  cask  and  so  effectually  remove  all  ad- 
hering matter.  These  machines  still  continue  to  be  held  in  high  repute 
in  many  first-rate  establishments — and,  so  far  as  cleansing  is  concerned, 
they  are  nearly,  if  not  quite,  equal  to  anything  which  has  since 
been  attempted  in  this  way.  Fhere  is,  however,  one  objection  to  them 
— namely,  they  are  only  calculated  to  cleanse  one  cask  at  a  time; 
this,  in  such  establishments  as  the  two  leading  Burton  houses  (whose 
demand  for  casks  each  day  amounts  to  thousands),  has  been  a  complete 
bar  to  their  introduction  and  use. 

The  new  machine  now  placed  before  the  Association  not  only  gets 
over  the  difficulty  in  respect  to  the  number  of  casks  cleansed  at  one 
time,  but  is  superior  to  the  old  machine  in  point  of  speed  generally. 

This  machine  consists  mainly  of  two  circular  discs,  with  an  upright 
shaft  or  spindle  in  the  centre,  which  has  a  screw  at  each  end  (the 
threads  being  cut  right  and  left  handed).  The  two  discs  have  likewise 
each  a  corresponding  female  screw,  which,  when  turned  round  on  the 
upright  spindle  (the  same  being  temporarily  fixed)  it  will  be  easy  to 
see,  will  cause  the  discs  to  advance  or  recede  from  each  other,  according 
as  they  are  turned  to  the  right  or  left  hand.  Such  is  the  mode  by  which 
the  casks  are  either  secured  or  released  from  the  machine — that  is,  by 
turning  in  one  direction  the  casks  are  effectually  secured  between  two 
discs  ;  by  turning  the  reverse  way,  they  are  released. 

Any  number  of  casks  which  the  bottom  disc  will  con^in,  and 
even  a  second  tier  (if  desired),  can  be  fixed  and  afterwards  cleansed  at 
one  operation — say  two  sets  of  6  or  10  casks. 

A  compound  motion  is  given  to  this  machine  not  dissimilar  (so  far 
as  the  outer  action  is  concerned)  to  the  old  machine ;  but  from  the  fact 
of  the  cask  being  placed  in  an  upright  position  in  the  machine,  and 
likewise  surrounding  the  middle  shaft  or  spindle,  the  casks  themselves, 
when  the  machine  is  set  in  motion,  are  twirled  about  in  a  manner 
altogether  peculiar  and  effective.    The  best  cleansing  medium  is  found 
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to  be  a  small  quantity  of  sharpshingle  along  with  two  or  three  gallond  of 
hot  water. 

The  time  occupied  in  cleansing  ordinary  dirty  casks  is  5  miButes, 
and  very  bad  mouldy  casks  about  12  minutes.  Thus  it  will  be  seen 
that  one  of  these  machines  is  calculated  to  cleanse  easily  100  ordinary 
dirty  casks,  or  60  mouldy  ones  per  hour,  at  the  mere  expense  of  two 
or  three  labourers  and  an  insignificant  amount  of  engine  power.  In 
large  establishments,  where  unheading  is  still  resorted  to,  the  saving  to 
be  effected  by  this  new  machine  must  of  necessity  be  great. 

With  regard  to  purifying  both  new  and  old  casks,  there  can  be  no 
doubt  that  the  wisest  course  for  new  casks  is  to  divest  the  wood  as  much 
as  possible  of  the  coloured  juices  before  it  is  made  up  into  casks,  which 
is  easily  done  by  hot  water  or  steam,  and  afterwards  drying  by  cnirents 
of  hot  air.  Old  and  tainted  casks  are  found  to  be  cured  (within  1  in 
200)  by  partial  steaming  and  afterwards  applying  currents  of  hot  air 
at  460  degrees  Fah. 

Experience,  having  sufficiently  proved  the  soundness  of  this  mode 
of  preparing  casks  for  a  most  important  branch  of  trade,  it  may  seem 
almost  needless  to  suggest  any  other  method  of  performing  the  same 
work.  But  the  author  being  the  first  to  discover  the  importance  of 
applying  heated  currents  to  such  a  purpose,  he  feels  it  incumbent  on 
him  to  state  that  there  is  still  another  element  which  he  believes  must, 
ere  long,  supersede,  to  a  considerable  extent,  the  one  before  referred 
to  ;  it  is  that  of  superheated  steam,  the  use  of  which  was  discovered 
lately  by  the  author  in  rather  a  singular  manner:  While  engaged 
in  some  experiments  with  superheated  steam,  it  occurred  to  him, 
seeing  that  there  was  an  indicated  temperature  at  the  time  of  between 
600  and  700  Fah.,  that  it  would  be  well  to  try  its  effect  upon  a  very 
bad  stinking  cask  which,  being  obtained,  was  subjected  to  the  heat 
for  10  minutes,  when  it  was  pronounced  perfectly  sweet  It  is  only 
necessary  to  add  that  the  same  result  has  followed  many  repetitions  of 
the  system,  and  although  all  have  not  been  attended  with  the  same 
success,  the  author  leels  that  it  has  not  arisen  from  any  fault  in  the 
principle,  but  rather  from  a  want  of  sufficient  practical  data  as  to  the 
exact  temperature  and  the  amount  of  time  which  the  casks  can  be  safely 
exposed  to  this  powerful  agent. 
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CHEMICAL  MANUFACTUKES  OSf  THE  TYNE.* 

BT  MESSRS.  J.  0.  BTBYENSOST^  B.  C.  GLAPHAM,  AND  T.  BICHABDSOIT. 

Salt. — Salt  works  were  formerly  very  numerous  in  this  district, 
establishments  having  been  formed  at  Howden  Pans,  Hartley  Pans, 
JaiTow,  North  and  South  Shields  and  other  localities.  This  trade  was 
carried  on  by  several  of  the  most  wealthy  families  in  the  neighbour- 
hood, in  the  beginning  of  the  last  century,  and  about  200  pans  were 
employed  in  producing  salt,  which  was  extracted  from  sea- water  and 
brine  springs.  Shields  salt  was  the  most  celebrated  salt  in  the  kingdom, 
and  was,  produced  in  such  quantities  at  South  Shields  as  to  give  a 
ehaiacter,  and  even  a  nomenclature  to  this  town,  which  to  this  day  is 
divided  into  East  Pan  and  West  Pan  Wards.  The  remains  of  a  large 
hill  are  still  to  be  seen,  formed  from  the  ash  of  the  salt  paus.  After  a 
time  these  ashes  took  fire,  and  Mr.  R.  W.  Swinbume~to  whom  we  are  in- 
debted for  this  information — states  that  the  Chapter  of  Durham  are  in 
possession  of  a  picture  representing  the  burning  hills  of  South  Shields. 
The  production  of  salt  from  sea-water  in  this  locality  has  given  place  to 
that  obtained  from  the  biine-springs  and  rock-salt  of  Cheshire,  and 
illustrates  what  great  changes  took  place  in  altering  the  locales  of  manu- 
factures. A  considerable  quantity  of  white  salt  is  still  made  on  the 
Tjrne  from  sea-water,  in  which  rock  salt  from  Cheshire  and  Ireland  is 
dissolved,  in  order  to  diminish  the  cost  of  evaporation.  Two  hnprove- 
ments  have  been  successfully  introduced  in  making  white  salt,  which 
have  the  saving  of  fuel  as  their  object.  Mr.  Wilkinson  employs  the 
waste  heat  of  coke  ovens  for  this  purpose,  and  Mr.  Fryer  dries  whitening 
with  the  heat  which  escapes  from  his  salt  pans. 

Alkali  (for  this  and  the  last  century). — ^Two  gentlemen,  Mr.  W.  Losh 
and  Mr.  Thomas  Doubleday,  were  engaged,  unknown  to  each  other^ 
with  a  series  of  experiments  on  the  best  plan  of  converting  common  salt 
into  carbonate  of  soda.  Each  of  these  chemists  appears  to  have  used 
very  similar  processes,  and  when  the  late  Lord  Dundonald  came  to  reside 
in  the  neighbourhood,  he  was  soon  on  intimate  terms  with  both  parties. 
Both  Mr.  J^sh  and  Mr.  Doubleday  tried  numerous  plans  at  his  lord- 
ship's suggestion  ;  but  after  spending  upwards  oi  IfiOOl.,  Mr.  Doubleday 
would  seem  to  have  tired  of  making  an  outlay  which  promised  little  or 
no  result  The  first  plan  tried  was  to  effect  the  decomposition  of 
common  salt  by  means  of  oxide  of  lead,  and  to  carbonate  the  caustic 
soda,  while  the  insoluble  chloride  of  lead  was  heated  to  form  a  yellow 
pigment,  long  known  as  Turner^s  yellow.  Another  process  consisted  in 
decomposing  common  salt  by  sulphate  of  iron.  The  resulting  sulphate 
of  soda  was  fluxed  with  coal,  and  the  sulphide  of  sodium  which  was 
formed  was  carbonated  with  suwdust  This  plan  was  also  worked  some 
time  afterwards  at  an  alkali  manufactory  situated  near  Blyth.  Another 

*  Read  before  the  meeting  of  the  British  Association. 
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process  tried  was  founded  on  the  neutral  decomposition  of  common  salt 
and  sulphate  of  potash.  This  operation  was  regularly  carried  on  by  Mr. 
Losh  and  Mr.  Doubleday,  whenever  the  price  of  the  two  potash  salt* 
allowed  a  profit  being  made,  and  the  chloride  of  potassium  was  as  regu- 
larly sold  to  the  Yorkshire  alum  makers.  Mr.  Losh  resided  in  Paris  in 
1791,  where  he  acquired  a  knowledge  of  chemistry,  and  soon  after  his 
return  home  a  company  was  formed  to  manufacture  soda  at  Walker. 
The  original  partners  were  Lords  Dundas  and  Dundonald,  Messrs. 
Aubany,  and  J ohn  Surtees,  and  John  and  William  Losh.  They  obtained 
their  salt  from  a  brine-spring  found  in  a  coal  pit  at  Walker,  and  the 
heavy  duty  upon  salt  at  that  date,  which  was  36Z.  per  ton,  was  avoided 
by  evaporating  together  a  concentrated  solution  of  the  brine-spring  and 
sulphuric  acid,  thus  forming  sulphate  of  soda,  and  avoiding  making  salt. 
Another  plan  adopted  by  Mr.  Losh  to  avoid  the  duty  was  to  add  ground 
coke  or  ashes  to  the  concentrating  salt  pan  before  the  salt  was  formed, 
and  use  it  in  this  damaged  condition  for  the  manufacture  of  sulphate  of 
soda.  This  was  about  the  year  1796  ;  Messrs.  Doubleday  and  Easterly, 
in  1808,  commenced  making  sulphate  of  soda  by  decomposing  the  waste 
salts  from  the  soap-boilers,  which  consisted  chiefly  of  common  salt  and 
some  sulphate  of  soda.  Their  chief  supply  was  obtained  from  the 
Messrs.  Jamieson  and  other  soap-boilers  at  Leith.  They  purchased  their 
sulphuric  acid  at  first,  but  between  1809  and  1810,  they  got  the  plans  of 
chambers  from  Messrs.  Tennants,  of  Glasgow,  and  erected  the  first 
chamber  on  the  Tyne  at  Bill  Quay.  They  imported  the  first  cargo  from 
Sicily  about  the  same  time,  and  its  arrival  in  the  river  excited  great 
attention.  At  first  the  Government  returned  them  the  import  duty  on 
the  sulphur,  which  was  used  in  making  acid,  and  the  present  Mr. 
Doubleday  remembers  having  received,  at  the  end  of  the  year,  as  much 
as  1,500Z.  This  however  only  lasted  some  three  or  four  years,  when 
the  duty  was  repealed.  This  firm,  then  trading  under  the  name  of 
Doubleday  and  Easterby,  also  erected  the  first  platina  retort  for  making 
rectified  vitrol,  and  which  cost  them  700i,  and  before  long  they  had 
three  retorts  in  operation.  The  alkali  which  they  made  was  used 
in  the  crude  form  in  the  manufacture  of  soap,  in  which  they 
were  also  engaged.  In  1816,  after  the  conclusion  of  peace,  Mr.  Losh 
returned  to  Paris,  where  he  learned  the  details  of  the  present  plan  of 
decomposing  sulphate  of  soda,  which  he  immediately  introduced  in  his 
works  at  Walker,  and  thus  may  be  said  to  have  been  the  father  of  the 
modem  alkali  trade  in  this  country.  Mr.  Doubleday  gave  the  plans  of 
his  chamber,  furnaces,  &c.,  to  the  Messrs.  Cookson  when  they 
commenced  their  alkali  works  at  South  Shields,  and  these  gentlemen 
made  Wright,  Mr.  Doubleday*s  foreman,  a  present  of  a  silver  tea  service 
in  consideration  of  the  services  he  had  rendered.  This  trade  has  been 
developed  in  an  extraordinarj^anner  in  this  locality,  where  about  47 
per  cent,  of  the  whole  produce  of  the  United  Kingdom  is  now  manufap- 
tured.   The  peculiar  advantages  of  the  district  are  also  being  recognised 
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by  the  fiact  that  the  celebrated  firm  of  Messrs.  Tennant  have  purchased 
land  with  the  iiitention  of  removing  the  greater  part  of  their  works 
from  Glasgow  to  the  banks  of  the  Tyne.  Charles  Cooper,  an  overman 
at  Walker  Colliery,  informs  us  that  he  was  employed  by  Mr.  Losh  in 
1798,  and  that  crystals  of  soda  were  then  manufactured  and  sold  by  Mr. 
Losh.  The  salt  obtained  from  the  brine  spring  on  the  premises  was 
evaporated  ia  small  lead  pans,  and  was  afterwards  decomposed  by 
litharge.  The  soda  so  produced  was  crystallised  in  small  lead  cones, 
and  when  it  had  stood  sufficiently  long  to  crystallise,  the  cones  were 
turned  up  side  down  to  run  off  tiie  mother  liquor.  The  crystaUising 
process  was  then  only  carried  on  in  the  winter  months.  C.  Hunter, 
Esq.,  of  Walker,  further  informs  us  that  in  1816  he  sold  about  half  a 
ton  of  soda  for  Mr.  Losh  to  a  Mr.  Anderson,  of  Whitby  at  6U^  per  ton. 
The  following  details  will  embrace  a  brief  account  of  the  source  of 
the  raw  materials,  and  the  various  improvements  which  have  been 
recently  introduced : — 

SouBCE  OF  SuLPHUB. — Until  within  the  last  few  years  Sicilian 
salphur  was  almost  exclusively  employed  in  this  district  for  the  manu- 
facture of  sulphuric  add — ^the  pyrites  from  Wicklow  being  the  only 
other  source  of  supply.  This  latter,  however,  was  not  sufficiently  abun- 
dant to  render  the  manufacturer  independent  of  the  great  fluctuations 
which  have  recently  taken  place  in  the  price  of  sulphur,  on  account  of 
the  demand  consequent  on  the  vine  disease.  During  the  last  few  yearsi 
the  follovdng  additional  sources  of  supply  have  become  available  : — 1st, 
Belgian ;  2nd,  Norwegian ;  3rd,  Spanish  or  Portuguese ;  4th,  Italian  ; 
Gth.  Westphalian  pyrites.  1.  The  Belgian  pyrites  has  the  advantage 
of  being  shipped  at  Antwerp  at  a  moderate  freight  to  the  Tyne.  It  is  a 
very  hard,  compact  material,  containing  about  50  per  cent,  of  sulphur, 
and  therefore  nearly  approaches  a  pure  binsulphuret  of  iron.  The  burnt 
residue  from  one  manufactory  on  the  Tyne  (the  Walker  Alkali  Works) 
afler  being  roasted  in  a  lime-kiln  to  burn  off  the  small  remaining 
portion  of  aulphur,  is  regularly  used  as  an  iron  ore  at  the  adjoining  iron 
works.  It  contains  no  copper,  and  from  three  to  five  per  cent  of  arsenic. 
2.  The  Norwegian  pyrites  is  shipped  at  Levanger.  It  contains  44  per 
cent  of  sulpbur,  is  easily  broken,  and  does  not  readily  flux  in  the  kiln. 
The  quantity  of  copper  it  contains  being  less  than  10  per  cent,  the  burned 
residue  cannot  be  profitably  smelted  for  copper.  3.  The  most  exten- 
sively used  pyrites  is  shipped  from  Huelva,  in  Spain,  and  Pomeron,  in 
Portugal.  The  mines  are  situated  on  each  side  of  the  boundary  between 
the  two  countries.  They  were  most  extensively  worked  in  ancient 
times,  but  their  recent  development  has  arisen  from  the  use  of  the 
ore  as  a  source  of  sulphur.  Containing  only  2  to  4  per  cent  of  copper, 
it  was  imable  to  compete  with  the  richer  ores  which  &om  time  to  time 
became  available  in  different  parts  of  the  world,  but  the  mining  is  now 
rendered  profitable  by  the  value  of  the  sulphur  being  realisable  as  well 
as  that  of  the  copper.    The  percentage  of  sulphur  varies  Irom  46  to  50 
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The  practical  difficulty  in  burning  this  ore,  namely  its  great  fusibility 
at  the  point  where  the  combustion  of  the  sulphur  gives  rise  to  con8ide]> 
able  heat,  has  been  overcome  by  the  adoption  of  kilns,  first  used  in 
Lancashire,  in  which  the  area  of  the  surface  is  large  in  proportion  to  the 
weight  of  the  charged  pyiites.  The  use  of  cupreous  pyrites  has  led  to 
the  introduction  of  the  manufacture  of  copper  on  the  Tyne,  which  will 
this  ye  ir  amount  to  between  700  and  800  tons.  The  ordinary  process 
of  smelting  is  employed — ^but  the  moist  method  is  also  being  tried,  the 
advantage  being  that,  by  this  method,  all  the  ingredients  of  the  mineral 
are  utilised,  the  oxide  of  iron  making  an  ore  of  similar  quality  to  hema- 
tite. The  smelting  process,  however,  is  still  preferred  in  the  large 
manufactories.  In  1860  several  cargoes  of  an  ore  containing  free 
sulphur  imbedded  in  gypsum  were  imported  from  the  Island  of  Milo,  in 
the  Archipelago.  From  the  small  quantity  of  sulphur  contained  in  it  (19 
up  to  24  per  cent.)  there  was  great  difficulty  found  in  burning  it,  except 
the  large  masses.  Subjoined  is  an  aDalysis  of  one  parcel  of  it : — Sulphur 
24*00 ;  gypsum,  62-20  ;  sand,  &c.,  6  00 ;  water,  700.  Still  more 
recently,  Professor  Ansted  has  discovered  a  deposit  of  free  sulphur  in 
Curfu,  of  which  he  has  been  kind  enough  to  forward  a  sample,  but  we 
believe  it  has  not  been  used  in  commerce.  When  sulphuric  add  is 
wanted  quite  free  from  arsenic,  Sicilian  sulphur  must  be  used.  So 
lai'gely  has  pyrites  displaced  sulphur  in  the  production  of  sulphuric  acid, 
that  in  1862  only  2,030  tons  of  sulphur  were  consumed,  against  72,800  tons 
of  pyrites  ;  and,  reckoning  the  above  quantity  of  sulphur  as  equivalent  to 
4,500  tons  it  appears  that  77,300  tons  of  pyrites  are  annually  used  for  the 
manufacture  of  sulphuric  acid,  along  with  2,500  tons  of  nitrate  of  soda. 
Assuming  a  produce  of  120  per  cent,  on  the  pyrites,  this  is  equal  to  a 
production  of  92,760  tons  of  sulphuric  acid,  calculated  as  concentrated. 
This  quantity  of  sulphuric  acid  is  nearly  all  consumed  where  it  is  made, 
for  the  manufacture  of  other  chemicals,  such  as  soda  and  manures,  the 
quantity  sold  being  6,440  tons,  but  this  might  be  more  correctly  described 
as  consumed  in  other  works,  for  the  quantity  sent  to  a  distance  is  very 
small  Four-fifths  of  the  sulphuric  acid  is  used  for  the  decomposition  of 
common  salt. 

SaiiT  and  the  Alkali  Trade — ^The  ordinary  Cheshire  salt  is 
almost  exclusively  used  for  the  manufacture  of  alkali,  the  exception 
being  in  one  manufactory,  where  the  waste  heat  of  coke  ovens  is  utilii^ed 
in  evaporating  the  liquors  formed  by  dissolving  rock  salt.  The  ancieutly 
extensive  salt  works  of  Shields  are  now  represented  only  by  one  or  two 
comparatively  small  manufactories  of  salt,  intended  entirely  for  domestic 
use.  Nearly  all  the  salt  used  in  the  alkali  works  is  carried  by  canal  to 
Hull,  Goole,  or  Grimsby,  whence  it  is  brought  to  the  Tyne  at  a  nominal 
freight,  generally  by  foreign  vessels,  that  tcdce  it  as  ballast  when  coming 
to  the  Tyne  for  an  outward  cargo  of  coals.  This  is  the  only  practical 
result  of  the  repeal  of  that  portion  of  the  navigation  laws  that  pre- 
vented foreign  ships  carrying  cargoes  coastwise.   The  annual  decompo- 
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ntion  of  common  salt  in  the  district  is  90,000  tons,  requiring  73^800 
tons  of  salphimc  acid,  and  producing  100,000  tons  of  diy  sulphate  oi 
soda.  The  whole  of  this  quantity  is  used  in  the  manufacture  of  alkali. 
A  few  hundred  tons  are  consumed  in  the  glass  manufacture,  but  are  left 
out  of  this  account,  as  no  account  has  been  taken  of  the  sulphate  of 
soda  made  from  the  nitrate  of  soda  in  the  sulphuric  acid  process.  The 
alkaU  is  produced  in  the  four  forms  of— 1.  Alkali  or  soda  ash,  43,500 
tons.  2.  ClyBtals  of  soda,  51,300  tons.  8.  Bicarbonate  of  soda,  7,450 
tons.  4.  Caustic  soda,  580  tons.  The  manufacture  is  so  well  understood 
that  only  local  peculiarities  and  recent  improvements  need  be  noted. 

Alkall — ^All  the  Tyne  soda  ash  is  fally  carbonated,  sawdust  being 
generally  used  in  the  furnace  for  this  purpose,  so  that  it  contains  merely 
a  trace  of  hydrate  of  soda.  The  greater  part  of  it  is  also  refined  by  dis- 
solving, settling,  evaporating,  and  calcining  ;  producing  thus  an  article 
of  great  whiteness  and  purity. 

Caustic  Soda.— This  manufacture  is  as  yet  quite  in  its  infancy  in 
this  district  In  Lancashire  veiy  laige  quantities  are  made  from  the 
"  red  liquors  "  which  drain  from  the  soda  salts.  These  liquors  always 
contain  caustic  soda,  sulphuret  of  sodium,  and  common  salt.  In  Lan- 
cashire, where  a  hard  limestone  is  used  for  balling,  the  percentage  of 
caustic  soda  islai^,  while  the  sulphuret  exists  in  smaU  proportion,  and 
it  is  easily  oxidised  It  would  seem  that  the  London  chalk  which  is 
used  here  produces  a  lime,  chemically  much  less  energetic,  forming  less 
caustic  soda,  and  holding  sulphur  more  loosely  in  combination.  Con- 
sequently, the  Tyne  red  liquors  require  a  very  laige  quantity  of  nitrate 
for  their  oxidation,  and  yield  so  little  caustic  that  this  process  has  been 
abandoned  in  favour  of  the  well-known  method  of  boiling  a  weak  solu- 
tion of  alkali  with  lime.  This  has  the  advantage,  however,  of  producing 
a  richer  and  very  pure  article,  sometimes  as  strong  as  74  per  cent 

The  improvements  (besides  such  as  have  been  already  noticed)  which 
have  been  introduced  into  the  alkali  trade  since  the  last  meeting  of  the 
British  Association  in  Newcastle,  may  be  divided  into  those  which  have 
been  generally  adopted,  and  the  special  improvements  of  individual 
inanufiEusturers.  1st  Economy  of  labour  ha»  been  attained  by  using 
larger  furnaces,  in  which  a  workman  can  manipulate  a  larger  charge 
with  less  toil,  and  by  various  other  appliances  purely  mechanical.  2nd. 
Economy  of  fuel  has  been  lai^ly  attained  by  the  application  of  the 
waste  heat  and  flame  from  the  ball  furnaces  to  the  surface  evaporation 
of  the  tank  or  black  ash  liquor.  Fonnerly  this  was  evaporated  in 
hemispherical  cast-iron  pans,  each  with  a  fire  below.  3rd.  Economy  of 
water  and  fuel  by  the  adoption  of  the  circulating  tanks  for  lixiviating 
balls,  first  introduced  at  Glasgow  by  the  late  Mr.  Charles  Tennant  Dun- 
lop.  They  are  so  arranged  as  regards  their  connections  with  one 
another  that  water  runs  into  the  tank  which  has  been  most  nearly  ex- 
hausted, and  liquor  of  fall  strength  runs  off  the  tank  which  has  been 
most  recently  filled.   The  balls  are  always  under  the  surface  of  the 
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liquor,  and  thus  escape  the  partial  decomposition  and  consequent  fonna- 
tion  of  Bulphuret '  which  resulted  from  the  balls  being  subjected  to  soc^ 
cessive  washings  and  drainings  o£^  4th.  Use  of  cast  iron  decomposing 
pans.  5th.  Gaj-Lussac's  process  for  recovering  and  using  again  the 
waste  nitrous  acid  in  the  manufacture  of  sulphuric  acid  has  been  adopted 
by  several  manufacturers ;  others  consider  that  the  expense  of  the  erec- 
tions and  of  working  the  process  may  be  better  applied  in  providing  an 
additional  amount  of  space  in  the  leaden  chambers.  Special  improve- 
ments.— Ist  Revolving  ball  furnaces,  invented  by  Messrs.  EUiott  and 
RuBsel,  of  St.  Helen's,  and  used  in  the  Jarrow  Chemical  Works.  (See 
Jury  Report  by  Dr.  Hofhiann.)  2nd.  In  the  Walker  Alkali  Works  the 
waste  gas  (carbonic  oxide)  from  the  blast  furnaces  of  the  adjoining  iron 
works  is  conveyed  by  flues  to  the  evaporating  and  calcining  furnaces. 
The  advantage  obtained  is  not  only  economy  of  fuel,  but  a  hot  flame 
free  from  smoke  and  dust,  and  dispensing  with  the  stokei^s  labour  and 
tools.  For  easily  regulating  the  bottom  heat  of  the  cast  iron  pan  in 
which  salt  is  decomposed  it  is  found  very  useful.  The  carbonic  oxide 
is,  however,  found  not  to  bum  very  weU  in  the  presence  of  muriatic 
acid  gas. 

HyposuIiPHITE  of  Soda. — ^The  manufacture  of  hyposulphite  of  soda 
has  largely  increased  of  late  years,  and  we  believe  in  1838  it  was  not 
made  at  all  upon  the  Tyne.  In  1854  the  produce  only  amounted  to  50 
tons  a*year.  It  has  gradually  risen  to  400  tons  per  annum.  In  addition 
to  being  used  in  photography,  it  is  largely  employed  as  an  anti-chlor" 
in  paper-making,  and  from  the  Tyne  the  markets  of  Europe  and 
America  are  chiefly  supplied.  In  1852  Mr.  W.  S.  Losh  obtained  a  patent 
for  the  manufacture  of  hyposulphite  of  soda  from  soda  waste,  which  has 
been  the  means  of  greatly  lessening  the  price,  and  consequently  extend- 
ing its  application  in  the  arts.  On  account  of  its  greater  stability, 
hyposulphite  of  soda  has  nearly  superseded  the  use  of  the  older  salt  of 
sulphite  of  soda  as  an  anti-chlor,"  the  latter  being  chiefly  confined  to 
sugar  refineries  as  a  deoxidiser.  Dr.  JulHon  has  recently  obtained  a 
patent  for  the  production  of  hyposulphite  of  lime,  to  be  used  as  an 
«  anti-chlor,"  but  it  has  not  yet  been  introduced  in  commerce,  the  appa- 
ratus for  its  manufacture,  in  course  of  erection  at  the  Jarrow  Chemical 
Works,  being  not  yet  completed. 

Hydboghlobic  Acid. — ^In  the  decomposition  of  common  salt,  vast 
quantities  of  hydrochloric  acid  are  necessarily  produced,  and  it  is  an 
important  question  for  chemical  manufacturers  to  apply  the  best  means 
for  its  condensation^  Since  the  visit  of  the  Association  in  1838,  few 
branches  of  manufacture  have  received  more  attention,  and  there  are 
few  in  which  greater  improvements  have  been  effected  than  in  con- 
densing muriatic  acid  gas  ;  and  this  has  arisen  not  only  on  account  of 
the  necessity  of  preventing  injury  to  agriculture,  so  that  heavy  claims 
for  damage  might  be  avoided,  but  abo  inconsequence  of  the  commercial 
value  attached  to  hydrochloric  acid  in  Ihe  production  of  bleaching 
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powder^  bicarbonate  ol  soda,  oxycbloride  of  lead  and  otber  products. 
The  methods  generally  adopted  in  condenaing  are  well  known,  and 
we  shall  only  allude  to  some  of  the  improvements  practically  applied. 
The  drying  furnace  nsnally  nsed  is  what  is  called  an  open  fomace/* 
to  which  tbe  heat  of  the  fire  is  directly  applied,  and  we  believe  that  the 
greatest  difficulties  in  the  way  of  a  perfect  condensation  in  former  times 
arose  with  the  gases  from  this  furnace.  The  beat  required  to  drive 
off  the  gas  from  the  crude  stQphate  of  soda  is  very  great,  and  when 
the  gases  arrived  in  the  condensers  it  was  found  difficult  to  absorb 
them,  even  when  a  very  large  quantity  of  water  was  used,  and  tbe 
muriatic  acid  which  was  thus  produced  was  of  so  low  a  strength  that 
it  was  commercially  almost  useless.  In  former  years,  also,  the  draught 
through  the  condensers  was  always  obtained  by  a  connection  with  a 
high  chinmey,  but  in  some  of  the  works  this  plan  is  now  abandoned, 
and  tbe  whole  of  the  vapour  or  gas  which  escapes  passes  through  a 
12-inch  pipe  always  open  to  view.  At  present  these  gases  are  con- 
ducted through  long  flues  or  pipes  and  cooling  shafts,  and  on  entering 
the  foot  of  tbe  condensers  tbe  beat  is  reduced  to  about  140  deg.  Fah., 
at  which  point  tbe  gases  easily  condense,  and  a  strong  acid  is  at  the 
same  time  obtained.  A  rather  different  method  has  been  pursued  for 
some  time  at  Messrs.  Allhusen  and  Son's  works.  Instead  of  the  heat 
from  the  fire  being  conducted  directly  on  to  the  drying  materials  in  the 
furnace,  which  is  generally  done,  a  "  close  furnace  "  is  used,  in  which 
tbe  flame  from  the  fire  passes  over  a  brick  arch  and  under  the  bed  of 
the  furnace,  and  not  in  immediate  contact  with  the  materials.  This 
furnace  has  no  connection  with  a  chimney  for  its  draught,  and  the 
gases  from  both  the  pan  and  dryer  pass  into  one  condenser.  The 
hydrochloric  acid  passes  off  from  the  furnace  unmixed  with  the  smoke 
from  the  fire,  and  at  a  lower  temperature  than  by  the  ordinary  method, 
and  is  consequently  more  easily  condensed,  and  obviates  tbe  necessity 
of  long  flues  or  cooling  shafts.  Messrs.  C.  Allhusen  and  Sons  have 
given  us  the  following  results  of  some  recent  experiments  with  this 
class  of  furnace.  The  charge  of  salt  usually  used  was  8  cwt.,  tbe  moisture 
varied  from  6  to  9  per  cent.,  and  tbe  sulphate  of  soda  contained  from 
175  to  2*25  per  cent,  of  undecomposed  salt : — 


Salt  unde- 

Moisture 

Theoretic 

Acid  ob- 

Loss 

composed. 

per 
cent. 

weight 
of  Acid. 

tained. 

per 
cent. 

1st  Experiment 

1-75 

7-0 

602-0  . 

495-06 

1-4 

2nd  „ 

1-70 

70 

498-0 

489-00 

1-8 

3rd  „ 

2-25 

7-0 

498-0 

484-08 

2-6 

4th 

1-80 

7-0 

498-0 

49004 

1-6 

5th  „ 

1-70 

70 

498-0 
Average 

485-00 

2-6 
2-0 
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Ab  a  further  instance  of  the  care  that  is  now  bestowed  in  condensii^, 
we  append  also  the  result  of  some  recent  experiments  conducted  at  the 
Walker  Alkali  Works  to  ascertain  the  actual  qnantity  of  muriatic  water 
condensed.  The  daily  produce  was  conducted  into  large  stone  cisterns 
prepared  for  the  purpose,  and  the  strength,  depth,  &c,  was  carefully 
ascertained.  The  salt  used  was  also  tested  daily  for  moisture  and 
impurities,  such  as  sulphate,  sand,  &o.  The  former  was  found  to  average 
6  per  cent,  and  the  latter  1  per  cent  during  tax  months'  trials  thus 
leaving  92*5  per  cent.  Na.  CI.  «-57*7  H.  CI.  in  100  parts  of  salt  used. 

The  crude  sulphate  of  soda  produced  was  also  daily  tested  for 
common  salt  left  undecomposed,  which  is  deducted  below : — 


H.C1. 


January 

February 

March 

April 

May 

June 


Test  of 
Sulphate. 

100  parts  of  salt  gave      58*3  2*59 


53-  0  2-24 

54-  2  2-26 

57-  4  214 

58-  4  2-98 
53-9  212 


•  Average  H.  a.       .       ,       .   56-8  2-46 
H.  CI.  left  in  sulphate  of  soda  1-62 

67-32 

Loss  per  cent.     .      .      .  0*38 

67-70 

A  patent  was  obtained  in  1860  for  the  use  of  the  weak  acids  in  the 
place  of  water  in  condensing,  which  has  been  successfully  carried  out  in 
the  above  works,  and  it  will  thus  be  seen  that  the  whole  of  the  acid  pro- 
duced was  obtained  and  calculated  without  difficulty.  Muriatic  acid  is 
not  entirely  free  from  impurities,  and  on  account  of  its  containing 
arsenic,  iron,  sulphuric  acid,  &c,  it  is  not  applicable  to  all  purposes. 
The  total  quantity  of  hydrochloric  acid  produced  is  about  180,000  tons 
per  annum. 

Manganbsb. — ^Manganese  is  imported  from  Qermany  and  Spain; 
but  it  is  chiefly  from  the  latter  country  that  the  richest  ores  are  now 
obtained,  which  are  found  in  hills  consisting  of  schistose  rock,  which 
sometimes  rise  to  a  height  of  800  feet  from  the  level  of  the  plain  ;  but 
it  is  also  found  in  "  pockets,"  and,  in  the  latter  case,  it  is  quarried  by 
picks,  and  occasionally  gunpowder  is  used.  The  quality  of  the  ore  varies 
from  60  to  90  per  cent,  per  oxide,  and  to  obtain  the  richer  ore  men  and 
boys  are  employed  to  break  and  sort  it,  which  is  then  put  into  sacks 
and  carried  a  distance  of  twenty  to  thirty- five  miles,  on  mules'  backs,  to 
the  ports  of  shipment  in  the  Mediterranean.    The  richest  ores  are 
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obtained  at  Calanas,  in  the  province  of  Haelva,  tbirtj  miles  north  of 
the  ancient  Roman  fishing  town  of  Hnelva.  We  are  indebted  to  Mr. 
S.  F.  Gethiog  for  this  information,  who  also  informs  us  that  he  imported 
to  the  Tjne,  in  1857,  the  first  cai^go  of  Spanish  manganese.  Manganese 
ore  frequently  contains  peroxide  of  iron,  copper,  cobalt,  titanium,  &c., 
but  no  means  has  hitherto  been  taken  to  separate  them.  Manganese  is 
used  in  the  manufacture  of  glass,  iron,  and  of  bleaching  powder,  and  for 
the  latter  it  is  imported  to  the  extent  of  14,400  tons  annually.  Several 
patents  have  been  taken  out  for  the  recovery  of  the  manganese  from 
the  waste  chloride  of  manganese  solutions,  but,  generally,  with  indif- 
ferent success.  The  most  successful,  however,  is  the  process  of  the  late 
Mr.  Charles  Dunlop,  of  Glasgow,  in  which  the  manganese  is  precipitated 
as  a  carbonate,  and  finally  oxidised.  This  patent  has,  we  believe,  been 
successfully  worked  at  St.  Rollo,  in  Glasgow,  and  has,  to  some  extent, 
Buperseded  the  use  of  native  manganese.  Still  more  recently  a  patent 
has  been  obtained  by  Mr.  Clapham  for  the  separation  of  the  free 
hydrochlorio  acid  contained  in  the  waste  manganese  solutions,  and 
for  its  application  in  the  manufacture  of  bleaching  powder. 

French  Limestonis,  locally  called  Cliff,  is  imported  as  ballast  from 
the  Seine,  and  also  from  the  coast  of  France,  to  the  extent  of  14,000  tons 
annually.  It  forms  part  of  the  upper  chalk  bed  in  the  secondary  deposits, 
and  is  nearly  pure  carbonate  of  lime,  and,  although  very  like  chalk 
in  its  appearance,  differs  from  it  to  some  extent  in  being  compact,  harder^ 
and  less  susceptible  of  retaining  water.  It  is  always  used  in  this  locality 
in  preference  to  other  limestones  in  making  bleaching  powder. 

Bleaching  Powder. — Since  1838  the  method  pursued  in  the  manu- 
fiacture  of  bleaching  powder  has  entirely  changed,  and  the  quantity  made 
has  far  more  than  doubled.  At  that  time  it  was  made  by  decomposi- 
tion of  manganese  and  conmion  salt  with  sulphuric  acid,  which  was  a 
rather  costly  process,  and  the  price  was  about  281.  per  ton.  It  is  now 
manufactured  from  what  was  at  one  time  the  waste  muriatic  acid  referred 
to  above,  and  the  price  has  been  reduced  to  one-third.  During  the  last 
few  years  the  demand  for  bleaching  powder  has  been  increased,  partly 
on  account  of  the  extensive  use  of  esparto  grass  from  Spain,  in  the  manu- 
facture of  paper,  which  has  been  found  to  require  a  large  quantity  of 
chemicals  to  bleach  it,  and  nearly  all  the  Spanish  grass  imported  to  this 
country  is  shipped  to  the  Tyne.  The  quantity  of  bleaching  powder 
now  made  is  11,200  tons  annually. 

Soap. — ^The  first  soapery  in  this  locality  was  begun  by  Messrs.  Lamb 
and  Wdldie,  about  the  year  1770,  at  the  Westgate,  whence  it  was  re- 
moved to  the  Close.  The  works  were  purchased  by  Mr.  Thomas  Uouble- 
day,  in  1776,  and  continued  under  the  firm  of  Doubleday  and  Easterby 
until  the  year  1841.  Other  manufactories  were  built  in  Sandgate  and 
at  the  Ousebum,  all  of  which  have  been  abandoned.  Very  little  hard 
Boap  was  made  until  the  end  of  the  last  century  ;  what  was  used  was 
Castile  soap.    Up  to  1770  soft  soap  was  chiefly  used  for  both  domestic 
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and  manu&ctariDg  purposes.  The  chief  improvements  introduced  have 
been  the  use  of  palm  oil,  bleached  by  Watts*  process,  and  the  manufac- 
ture of  the  ley  by  boilii^  the  alkali  with  the  lime  instead,  of  the  so-called 
"  cold  process."  The  total  quantity  now  manufactured  exceeds  6,000 
tons  per  annum.  The  prices  of  various  materials  at  the  f present  time 
are  as  follows : — ^Tallow,  first  sort,  T.  C,  43s.  6d. ;  fine  American  rosin, 
36s.  to  398. ;  best  yellow  soap,  33s.  to  35s. ;  best  mottled  soap,  33s. 
per  cwt. 

To  be  continued. 


THE  TOOT-POISON  OF  NEW  ZEALAND. 

By  W.  Lauder  Lindsay,  M.D.  and  F.R.S.  Edin.,  F.L.S.,  &c. 

During  a  tour  through  the  New  Zealand  provinces  in  1861-1862,  the 
writer  was  struck  with  the  abundant  evidences  which  eveiywhere  pre- 
sented themselves  of  the  ravages  produced  among  the  flocks  and  herds 
of  the  settlers  by  the  loot-plant,  one  of  the  most  common  indigenous 
shrubs  of  those  islands.  In  many  cases  of  losses  by  individual  settlers 
brought  under  his  notice,  the  amount  from  this  source  alone  had  been 
from  25  to  75  per  cent.  In  Otago  particularly  were  such  losses  felt 
during  the  height  of  the  gold  mania  there,  from  July  to  December  1861 : 
the  traffic  between  Dunedin  and  Tuapeka  gold-fields  required  the  service 
of  large  numbers  of  bullocks,  a  great  proportion  of  which  were  lost  by 
Toot^poisoning.  In  colonies  which  as  yet,  at  least,  have  depended  for 
their  prosperity  almost  solely  on  pastoral  enterprise,  such  losses  form  a 
material  barrier  to  prosperity ;  and  the  concurrent  testimony  of  the 
colonists  in  every  part  of  New  Zealand  proves  the  great  desirability  of 
determining  the  nature  of  the  Toot-poison,  the  laws  of  its  action  on 
man  and  the  lower  animals,  and  its  appropriate  antidotes  or  modes  of 
treatment  With  a  view  to  assist  in  the  attainment  of  these  aims,  the 
writer  had  made  notes,  on  the  spot,  of  a  large  number  of  instances  of 
the  poisonous  or  fatal  action  of  the  plant  on  man — adults  as  well  as 
children— and  the  lower  animals,  and  had  brought  specimens  home  for 
chemical  examination.  The  chief  results  of  his  investigations  may  be 
thus  stated  : — 

1.  The  Toot-poison  belongs  to  the  class  of  Narcotic-irntants. 

a.  Its  action  on  man  includes  the  following  symptoms  :~coma,  with 
or  without  delirium  ;  sometimes  great  muscular  excitement  or  convul- 
sions, the  details  differing  in  different  individuals ;  during  convalescence, 
loss  of  memory,  with  or  without  vertigo. 

b.  In  cattle  and  sheep,  they  include  vertigo,  stupor,  delirium,  and 
convulsions ;  curious  staggerings  and  gyrations ;  frantic  kicking  and 
racing  or  coursing  ;  tremors. 
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2.  The  poisonous  poition  of  the  plant, 

a.  To  man,  is  geneially  the  Seed^  which  is  contained  in  a  beautiful, 
daik  piiiple,  lascLouB  bcory,  resembling  the  blackberry,  which  clusters 
closelj  in  lich  pendent  racemes,  and  which  is  most  tempting  to  chil- 
dren ;  occasionally  the  young  Shoots  of  the  plant,  as  it  grows  up  in 
spring: 

b.  To  cattle  and  sheep,  in  almost  all  cases,  is  the  young  Shoot^  which 
ia  tender,  and  succulent,  resembling  in  appearance  and  taste  the  similar 
state  of  asparagus. 

3.  The  following  Peculiarities  exist  in  regard  to  the  action  of  the 
Toot-poison : — 

a.  A  predisposition  must  exist,  such  predisposition  being  produced 
in  cattle  and  sheep  by  some  of  the  following  conditions  or  circum- 
stances : — ^The  animal  is  not  habituated  to  the  use  of  the  plant ;  it  sud- 
denly makes  a  larpe  meal  thereof  after  long  fasting,  or  long  feeding  on 
drier  and  less  palatable  materials,  or  after  exhaustion  by  hard  labour  or 
hot,  dry  weather.  From  some  such  cause,  the  digestive  system  is  de- 
ranged, and  is  susceptible  of  more  serious  disorder  from  the  ingestion  of 
food  to  which  the  animal  is,  at  the  time,  unaccustomed.  Hence  Toot- 
poisoning  frequently  occurs  in  animals  which  have  just  been  landed 
from  a  long  and  fatiguing  sea-voyage  during  which  they  have  been 
underfed  or  starved,  to  whom  the  young  Toot-shoots  present  the  most 
juicy,  fresh,  pleasant  diet 

h.  On  the  other  hand,  the  same  kinds  of  animals,  habituated  to  the 
use  of  the  Toot-plant,  not  only  do  not  suffer  at  all,  but  for  them  it  is 
regarded  as  quite  equal  in  value  to,  and  as  safe  as,  clover  as  a  pasture 
food.  It  is  an  equal  favourite  with  cattle  and  sheep,  whether  they  have 
been  habituated  or  not. 

c.  The  predisposition  in  man  is  probably  produced  by  analogous 
conditions  depressing  the  tone  of  his  nervous  and  digestive  systems,  or 
directly  deranging  them.  Children  are  affected  out  of  all  proportion  to 
adults, 

d.  Adults  who  have  suffered  irom  the  poisonous  action  of  Toot  under 
certain  circumstances  have  been  exempt  from  such  action  under  certain 
others — ^the  same  parts  of  the  plant  having  been  used,  and  apparently 
in  the  same  way,  in  both  sets  of  instances.  Moreover,  the  Toot-berries 
enjoy,  both  among  the  Maoris  and  colonists,  an  enviable  notoriety  on 
account  of  the  agreeable  and  harmless  wine  and  jellies  they  are  capable 
of  yielding,  the  former  whereof  especially  has  long  been  greatly  prized. 
The  seedsy  however,  in  these  cases  probably  do  not  enter  into  the  com- 
position of  the  said  wine  and  jellies. 

4.  The  current  Remedies  for  Toot-poisoning  among  the  settlers  are, 
in  regard  to — 

a.  Cattle  and  sheep — ^mainly  bleeding,  by  slashing  the  ears  and  tail. 
Belladonna  has  been  variously  tried,  and  favourably  reported  on  ;  by 
others,  stimulants  are  regarded  as  specifics  (cai-bonate  of  ammonia, 
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brandy,  or  a  mixture  of  gin  and  turpentine,  locally  known  as  "Drench**) 
Whatever  be  the  nature  of  the  remedy,  there  is  no  difference  of  opinion 
as  to  tbe  necessity  for  the  promptest  treatment,  since,  at  a  certain  stage 
of  the  action  of  the  poison,  all  remedies  appear  equally  inefficacious. 

b.  In  man  the  nature  of  the  remedy  is  still  more  varied,  though 
emetics,  and  stimulants  seem  the  most  rational  of  those  usually  had 
recourse  to. 

5.  The  Toot'  or  TV/u-plant  is  the  Coriaria  ruscifoUa,  L.  (the 
C.  sarmentosaf  Forst.).  The  plant  is  variously  designated  by  Maoris  and 
settlers  in  different  parts  of  the  New  Zealand  islands  ;  and  this  of  itself 
indicates  how  familiar  it  is,  and  how  abundantly  and  widely  distributed. 
The  genus  Coriaria  is  a  small  one,  and,  if  not  belonging  to  a  subdivi- 
sion of  the  natural  order  Ochnacece,  probably  represents  a  separate  order 
closely  allied  thereto  and  to  the  Rutaeeas,  The  most  distinguished 
botanists,  however,  are  at  issue  as  to  its  precise  place  and  alliances  in 
the  vegetable  system.  They  are  in  similar  dubiety  as  to  the  species  of 
the  genus,  and  the  varieties  of  the  species  C,  ruscifolia,  L.  In  New 
Zealand  there  appear  to  be  at  least  three  Coriarias,  which  some  botanists 
regard  as  mere  varieties  of  C.  rusdfolia,  L.,  and  others  consider  separate 
species.  The  writer  had  made,  in  July  1862,  an  examination  of  all  the 
species  of  the  genus  Coriaria  contained  in  the  Hookerian  and  Ben- 
thamian  Collections  at  Eew,  the  result  whereof  was  a  strong  conviction 
of  the  necessity  for  a  critical  revision  of  the  whole  genus,  throughout  aU 
its  species,  wherever  distributed.  The  writer  considers  the  specific 
names  of  the  Toot-plant  (both  ruscifolia  and  sarmentosa)  objectionable, 
as  not  truly  applicable  or  descriptive  ;  and  proposes  the  specific  term 
C.  to/ri— the  Maori  name  of  the  plant,  as  more  convenient  to  indicate 
the  type  of  the  species,  leaving  such  terms  as  rusci/oUa^  thymifolia  and 
sarmentosa,  to  represent  varieties  or  other  species,  as  a  subsequent  criti- 
cal examination  of  the  genus  may  render  necessary  or  desirable. 

In  contrast  to,  and  in  connexion  with  the  toxic  action  of  C  rusci/blia 
the  writer  may  remark  on  the  better-known  poisonous  properties  of 
C  myrtifolia^  familiar  as  an  adulterant  of  senna,  and  on  those  of  other 
species  of  the  genus  Coriaria,  He  announces  his  belief  that  the  whole 
genus  Coriaria  must  be  considered  endowed  with  poisonous  properties, 
probably  of  the  narcotibo-irritant  class,  and  that,  as  such  (especially  in 
reference  to  the  extent  and  importance  of  the  economic  losses  caused  by 
such  species  as  Toot),  it  is  eminently  deserving  of  thorough  scientific 
investigation. 

Under  this  head  he  may  point  out  the  fact  that — 

a.  WhQe  certain  animals  seem  to  be'  themselves  exempt  from,  or 
insusceptible  to,  the  action  of  the  poison,  they  may,  by  feeding  upon 
certain  species,  or  certain  parts  of  some  species  of  Coriaria,  and 
thereby  assimilating  or  secreting  the  contained  poison  in  their  tissues, 
communicate  poisonous  effects,  or  become  poisons,  to  man  or  the  lower 
animals,  to  which  they  (the  animals  first  mentioned)  have  become 
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articles  of  diet  He  would  dte  a  recent  instance  in  connexion  witli  C. 
myrtifoliay  in  which  several  persons  near  Tonloose  were  poisoned  by  a 
dish  of  snails  which  had  been  fattened  on  its  leaves  and  shoots. 

h.  That  Boyle  in  reference  to  the  fruit  of  C  NepcUensis,  Peschier  of 
Geneva  in  regard  to  C.  myrtifoliay  and  other  authorities  in  r^;ard  to  other 
species  of  Coriaria,  have  published  instances  of  their  harmlen  or  even 
beneficial  effects^  under  certain  circumstances,  on  man  or  the  lower 
animals.  Such  conflicting  statements  would  appear  to  indicate  that 
there  are  peculiarities  in  the  action  of  the  poisonous  principles  of  aU 
the  CoriariaSy  or  discrepancies  in  the  records  of  instances  of  the  said 
action,  which  discrepancies  or  peculiarities  demand  reconciliation  or 
explanation  at  the  hands  of  competent  scientific  experts. 


A  VISIT  TO  A  BONE  BOILING  FACTORY. 

BY  N.  P.  BURGH,  G.E. 

I  believe  that  very  few  have  any  clear  conception  of  the  extent  of 
the  trade  in  bones,  home  and  foreign,  and  the  various  uses  to  which 
they  are  applied,  I  therefore  think  that  a  brief  account  of  a  visit  to  the 
factory  of  Messrs.  L.  Cowan  and  Sons,  Hammersmith  Bridge  Works, 
which  I  recently  made  in  company  with  the  Editor,  may  be  interesting 
to  the  readers  of  the  Technologist. 

This  factory,  it  should  be  observed,  is  on  a' large  scale,  being  a  com- 
plete multum  in  parvo,  for  here  are  carried  on  the  several  processes  of 
floap-making,  sugar  refining,  bone  boiling,  and  charcoal  burning,  gas 
making,  and  a  variety  of  other  business  operations.  It  is  with  the  bone 
hoiling  process,  &c.,  that  I  propose  chiefly  to  deal. 

The  workmen  employed  are  so  numerous  that  they  form  a  rifle 
corps  in  themselves,  and  have  their  own  armoury,  band,  &c. 

We  import  from  abroad  about  65,000  tons  of  bones  annually  for 
btttmng,  for  crushing,  for  manure,  and  for  other  purposes,  and  as 
much,  or  more,  is  collected  at  home.  The  prime  cost  of  these  bones 
is  about  three-quarters  of  a  million  sterling,  while  the  after  and  sub- 
sidiary products  add  largely  to  their  value. 

The  uses  of  the  bone  and  its  constituents  are  various.  In  order  to 
explain  the  processes  of  its  conversion  into  a  commercial  article,  we 
must  trace  it  through  its  several  stages  of  manufacture. 

Arrived  at  the  office,  and  having  obtained  the  permission  of  one  of 
the  affable  and  polite  proprietors  to  inspect  the  works,  with  the  assist- 
ance oi  an  intelligent  guide,  we  proceed  to  go  over  the  entire  range  of 
buildings.  On  descending  to  the  ground  floor  we  first  see  a  laige  quan- 
%  of  bones  in  heaps  in  various  places,  some  being  in  hampers,  some  in 
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closed  bins  or  receptacles,  some  in  carts,  and  others  in  piles  on  the 
ground.  On  inquiring  their  uses,  and  the  cause  of  the  separation,  we 
are  informed  that  the  very  best  are  converted  into  animal  charcoal, 
which  is  the  chief  product  of  the  establishment,  the  large  marrow  bones 
are  sent  to  France,  and  the  thin  bones  are  used  for  making  knife,  tooth 
brush,  and  other  handles  ;  the  ends  of  the  bones  are  cut  off  by  a  steam 
saw,  and  used  ior  buttons,  small  toys,  &c  The  bones  are  carefully 
selected  into  heaps,  and  each  kind  is  boiled  separately  in  open  pans  by 
steam  at  a  low  temperature,  or  not  more  than  212°.  Marrow  bones 
take  from  1^  to  2  hours;  common  bones,  such  as  blade  bones,  small 
bones,  &c,  from  3  to  9  hours ;  and  the  ends  of  the  marrow  and  other 
bones  require  10  hours  to  boiL  The  fat,  which  is  white  from  fresh 
bones,  and  brown  from  old  bones,  is  skimmed  off,  and  as  the  pans  are 
hung  on  an  axis,  the  contents  are  emptied  at  pleasure  into  a  truck  on 
wheels  beneath.  The  bones  are  then  allowed  to  drain,  and  are  trans- 
mitted to  their  required  places. 

When  bones  are  submitted  to  destructive  distillation,  the  gelatine 
and  albumen  which  they  contain  is  abundantly  productive  of  ammonia ; 
hence  a  copious  source  of  that  alkali  and  its  compounds ;  the  residue  is 
a  mixture  of  the  earthy  part  of  the  bone  with  charcoal,  commonly 
tenned  bone  black. 

Bone  black  possesses  the  extraordinary  property  of  appropriating  to 
itself  the  colouring  matter  of  nearly  all  fluids  that  are  filtered  through 
it,  and  so  powerful  is  its  agency  in  this  respect,  that  in  testing  the 
quality  of  some  bone  black  offered  for  sale,  a  dark  coloured  claret  was 
so  completely  discoloured  in  a  single  filtration,  through  a  depth  of 
twelve  inches  of  the  black,  as  to  be  undistinguishable  by  the  eye  from 
the  purest  spring  water.  The  introduction  of  this  powerful  auxiliary 
has  created  a  complete  revolution  in  the  process  of  manufacturing  and 
refining  beet  sugar  on  the  Continent,  and  cane  sugar  in  the  sugar 
colonies  of  the  East  and  West  Indies.  The  only  drawback  to  its  use 
was  its  cost,  because  formerly  it  was  thrown  away  as  soon  as  repeated 
filtrations  had  saturated  the  black  with  the  colouring  matter  and  im- 
purities of  the  syrup,  to  such  an  extent  as  to  deprive  it  of  its  efficacy  ; 
but  the  discovery  of  a  mode  of  renovating,  or  as  it  is  technically  termed, 
"  revivifying,^^  the  bone-black  has  obviated  this  difficulty,  by  causing 
the  manufacturer  to  use  the  same  charcoal  for  an  indefinite  length  of 
time  with  but  little  loss  in  quantity  or  quality.  The  process  of  revivi- 
fication is  simple  and  inexpensive. 

Messrs.  Leblay  and  Cuisinier  have  published  a  new  process  for 
reviving  exhausted  charcoal  They  find  that  the  power  of  absorbing 
colouring  matter  is  restored  on  treating  the  charcoal  with  a  weak  boil- 
ing solution  of  caustic  alkalies.  They  also  state  that  the  original  absorb- 
ing power  may  be  very  much  increased  by  pouring  over  it  a  weak 
solution  of  sulphate  of  lime. 

If  (says  Mr.  A.  Aikin,)  we  throw  into  the  fire  a  bone,  even  of  the 
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most  solid  kind,  and  from  which  all  oily  matter  has  been  carefullj 
separated  (an  old  tooth-brush  will  serve  for  an  example),  it  will  be 
found  first  to  crack,  and  then  to  bum  with  a  large  and  bright  flame,  in 
consequence  of  the  combustible  gases  into  which  the  animal  matter  of 
the  bone  is  in  part  resolved.  If  the  bone  is  taken  out  of  the  lire  as  soon 
as  it  ceases  to  flame,  it  will  be  found  to  be  of  a  bluish-black  colour,  from 
the  charcoal  which  is  the  residue  of  the  decomposition  of  the  animal 
membrane.  If  the  blackened  bone  be  returned  to  the  fire,  the  whole  ot 
the  charcoal  is  at  length  consumed,  and  nothing  remains  but  the  white 
earth  of  the  bone,  commonly  called  bone-ash. 

If  instead  of  a  single  one  a  heap  of  bones  is  employed,  and  a  fire  is 
kindled  in  one  part,  it  will  spread  by  degrees  to  the  whole  heap,  giving 
out  more  or  less  flame,  and  a  strong  heat ;  and  in  the  treeless  steppes  of 
Tartaiy,  and  the  pampas  of  South  America,  the  inhabitants  make  up 
for  the  want  of  other  fuel  by  burning  the  bones  of  their  cattle,  it  being 
considered  that  the  bones  of  an  ox  will  produce  heat  enough  to  cook  its 
flesh  by.  This,  therefore,  is  another  to  be  added  to  the  many  uses  of 
bone.  But  by  burning  bone  in  an  open  fire,  no  other  product  is 
obtained  from  it  except  the  ashes,  while  the  horribly  noisome  odour  of 
the  gas  which  escapes  combustion,  renders  this  process  a  sore  nuisance 
in  any  inhabited  neighbourhood. 

The  decomposition  of  bone  by  heat  in  close  vessels,  whereby  the 
action  of  atmospheric  air  is  excluded,  is  well  worthy  of  minute  atten- 
tion, both  in  consequence  of  the  large  scale  on  which  it  is  carried  on  as 
a  process  of  chemical  manufacture,  of  the  importance  of  the  products 
obtained,  and  of  the  interest  which  it  possesses  in  a  scientific  point  of 
view. 

The  aninial  matter  of  bone  is  the  only  constituent  part  of  this  sub- 
stance susceptible  of  decomposition  by  a  heat  brought  up  to  low  redness : 
in  considering,  therefore,  the  action  of  close  heat  on  bone,  the  earthy 
ingredients  may  be  considered  as  passive.  The  animal  matter  is  either 
a  substance  analogous  to  skin,  or  is  a  mixture  of  membrane  and  jelly  : 
the  former  opinion  is  supported  by  some  of  the  most  eminent  modem 
chemists,  but  it  is  of  no  sort  of  importance  to  our  present  purpose  which 
opinion  is  adopted,  as  all  three  substances  are  composed  of  the  same 
nltimate  elements  and  neariy  in  the  same  proportions.  The  four  simple 
substances,  then,  of  which  the  animal  matter  of  bone  is  composed,  are 
carbon,  hydrogen,  nitrogen,  and  oxygen ;  and  of  these  the  three  latter, 
when  in  an  uncombined  state  and  at  the  usual  temperature  and  atmo- 
spheric pressure,  are  in  the  form  of  gas.  Now,  when  it  happens  that 
three  substances,  habitually  gaseous,  are  combined  with  one  naturally 
solid,  and  when  these  four  substances  are  likewise  capable  of  imiting 
together  by  two  and  threes,  or,  in  other  words,  of  forming  binary  and 
^eniary  compounds,  the  attraction  that  holds  together  all  the  four  is 
easily  disturbed  by  a  moderate  increase  of  temperature;  in  consequence 
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of  which  the  same  elements,  by  ananging  themselres  differently,  pro- 
dace  two  or  more  different  substances. 

This  is  the  case  in  the  present  instance.  On  exposing  bone  shavings 
even  to  a  lamp  heat,  they  are  observed  immediately  to  become  black  ; 
shewing  that  the  new  compounds  that  are  the  result  of  this  decom- 
position are  not  capable  of  combining  with  the  whole  of  the  carbon,  but 
that  part  remains  in  the  state  of  charcoal  intimately  mixed  with  the 
earthy  matter.  This  mixture  goes  by  the  name  of  bone-black,  or  animal 
charcoaL  i 

Fart  of  the  carbon  combines  with  part  of  the  oxygen,  and  forms 
carbonic  acid,  while  part  of  the  hydrogen  and  part  of  the  nitrogen  pro- 
dace  ammonia  ;  the  carbonic  add  and  the  ammonia,  as  they  are  formed, 
combine  and  produce  carbonate  of  ammonia,  which,  therefore,  is  another 
of  the  useful  substances  resulting  from  the  decomposition  of  bone.  Part 
of  the  oxygen  and  hydrogen  combine  and  produce  water  ;  and  part  of 
the  oxygen,  the  hydrogen,  and  carbon,  by  combining,  produce  a  volatile 
oil  of  a  strong  and  peculiar  odour,  which  goes  by  the  name  of  «.Ti™f>1 
oiL  The  remainder  of  the  carbon  and  hydrogen,  with  probably  some 
nitrogen,  combine  and  produce  an  inflammable  gas.  Thus  the  decom- 
position in  close  vessels  of  the  single  substance,  bone,  produces  five  new 
substances ;  namely,  animal  charcoal,  carbonate  of  ammonia,  animal 
oil,  water,  and  an  inflammable  gas.  A  low  red  heat  volatilises  all  these 
substances,  except  the  first ;  which,  therefore,  when  the  process  is  per- 
formed on  a  large  scale  in  iron  vessels,  remains  in  the  retort  separated 
from  the  other  four  compounds.  The  water,  the  carbonate  of  ammonia, 
and  part  of  the  oil,  are  condensed,  and  remain  in  the  receiver  ;  the  in- 
flammable gas,  holding  in  solution  another  part  of  the  oil  from  which  it 
derives  an  inconceivably  nauseous  odour,  passes  off  through  a  pipe,  and 
is  either  conveyed  into  the  ash-pit  of  the  furnace,  whence  it  is  drawn  up 
among  the  burning  fuel  and  is  consumed,  or  is  set  fire  'to  as  it  issues 
from  the  mouth  of  the  pipe ;  by  either  of  which  methods  its  jioisome 
smell  is  for  the  most  part  avoided.  The  ammoniacal  liquor  likewise 
combuoies  with  a  little  of  the  oH,  from  which,  however,  it  may  for  the 
most  part  be  separated  by  redistillation ;  enough,  however,  of  the  oil 
remains  united  with  it  to  produce  that  particular  modification  of  odour 
by  which  spirit  of  hartshorn  (for  so  this  substance  is  commonly  called) 
is  distinguished  from  pure  ammonia;  or,  by  other  processes,  unneces- 
sary here  to  mention,  the  ammonia  is  obtained  entirely  free  from  the 
oiL 

As  animal  charcoal  is  the  great  product  in  Messrs.  Cowan*s. esta- 
blishment, our  guide  kindly  explained  to  us  the  process  of  producing  it 
which  is  thus  :  the  bones  are  put  into  cast-iron  retorts,  which  are  care- 
fully sealed — ^the  furnace  being  heated  to  a  great  temperature  for  about 
6  to  12  hours,  according  to  the  nature  of  the  bones.  As  will  naturally 
be  presumed  a  waste  occurs,      cwt.  of  bones  will  produce  from  2  to 


A  VISIT  TO  A  BONB  BOILING  FACTOBT. 


143 


2^  cwt  of  charcoal,  is  of  a  deep  black  in  colour,  and  charred  in 
appearance.  The  charcoal  is  put  in  square  wroughtriron  cases  carefully 
sealed,  to  cool,  which  occupies  about  10  hours.  After  cooling,  it  is 
elevated  by  a  steam  platform,  which  can  be  raised,  lowered,  and  stopped 
at  a  moment's  notice,  and  as  we  were  elevated  from  the  ground  floor 
to  the  crushing  room  by  it,  can  testify  as  to  its  practicability.  The 
charcoal,  when  cool,  is  crushed  in  horizontal  miUs  of  cast  iron,  at  the 
rate  of  about  one  ton  per  hour.  It  has  to  pass  through  two  mills 
in  order  to  be  crushed  sufficiently  fine,  l-6th  to  l-8th  of  an  inch  square 
or  diameter  ;  the  finest  or  dust  is  again  re-crushed  between  two  hori- 
zontally revolving  stones  called  French  burrs.  This  last  is  used  for 
making  ivory  black,  a  chief  ingredient  in  blacking.  The  main  use  of 
the  animal  charcoal  is  as  apurider  for  sugar,  but  as  the  charcoal  retains 
superficially  some  of  the  tenacious  matter  of  the  sugar  as  well  as  the 
impurities,  it  is  found  requisite  to  rebum  the  charcoal  For  this  pur- 
pose revolving  retorts  are  used  of  the  following  dimmensions :  inside 
length,  9  feet,  inside  diameter,  3  feet  9  inches  ;  number  of  revolutions, 
1  in  3  minutes  ;  power  required,  1  nominal  horse  to  each  retort.  Those 
at  Messrs.  Cowan's  are  their  own  patented  invention,  and  certainly 
^P^y  great  conception  on  their  part.  The  impure  charcoal  is  washed 
and  put  into  the  retort  at  the  front  end  by  a  door,  14  cwt.  occupying  13 
to  14  hours  to  effectually  revivify,  when  it  is  taken  out  into  square  cases 
on  trucks,  and  put  into  another  compartment  to  cool,  the  top  part  being 
sprinkled  with  water  to  prevent  the  air  from  mixing  with  it.  After  re- 
maining 10  or  12  hours,  it  is  laid  on  the  floor  to  a  depth  of  about  3  to 
6  inches,  and  allowed  to  effectually  cool,  after  which  it  is  put  into  bags 
of  1  cwt.,  and  sent  by  barges  to  the  respective  city  customers,  the 
refiners,  who  pay  only  an  agreed  price  for  the  use.  We  were  surprised 
to  find  that  the  gas  from  the  charcoal  was  treated  as  that  from  cool,  and 
^ed  to  light  up  the  entire  factory,  offices,  &c.  We  were  also  told  that 
the  ammoniacal  liquor  was  converted  into  sulphate  of  ammonia,  by 
evaporation  in  open  pons. 

Many  are  the  uses  to  which  bone-ash  is  applied.  When  ground  to 
moderately  fine  powder,  it  is  the  material  of  which  the  cupels  of  the 
gold  and  silver  assayers  are  made,  being  at  the  same  time  very  infusible 
and  sufficiently  porous  to  absorb  the  litharge  and  other  impurities, 
while  the  fine  metal  remains  on  its  surface. 

When  levigated  and  washed  over,  it  forms  an  exceedingly  useful 
polishing  powder  for  plate  and  other  articles.  It  is  likewise  the  only 
material  from  which  phosphorus  is  at  present  prepared.  Part  of  the 
phosphoric  acid  is  separated  by  the  action  of  sulphuric  acid  from  the 
lime  with  which  it  is  combined  in  the  bone-ash ;  and  this  portion,  when 
mixed  with  charcoal  powder  and  strongly  heated  in  an  earthenware 
retort,  is  decomposed;  ijie  phosphorus  is  liberated  in  the  form  of 
vapour,  and  is  consolidated  by  coming  in  contact  with  the  cold  water  in 
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which  the  heak  of  the  retort  dips.  It  is  afterwards  purified  by  filtra- 
tion through  leather  in  hot  water^^nd  is  finally  melted,  likewise  under 
water,  in  conical  moulds,  by  which  it  assumes  the  usual  appearance  of 
stick  phosphorus. 

Many  are  the  things  thrown  away  as  useless  which,  when  circum- 
stances allow  of  their  being  collected  in  considerable  quantities,  are 
found  to  be  applicable  to  a  variety  of  useful  purposes  ;  and  in  none  is 
this  observation  more  remarkably  exemplified  than  in  the  subject  of  the 
present  illustration.  Thus,  on  investigation,  we  find  that  bone  contains 
a  considerable  quantity  of  valuable  nutriment,  which  may  be  extracted 
with  greater  or  less  ease  in  proportion  as  its  cohesion  is  more  or  less 
overcome — ^that  in  its  entire  state  it  forms  excellent  handles  for  small 
brushes,  and  is  also  applicable  to  a  variety  of  other  similar  uses — ^that 
the  worker  in  steel  employs  it  for  case-hardening  small  and  delicate 
articles — ^that,  in  proportion  to  its  weight,  it  is  the  most  valuable  and 
active  of  all  manures,  and  contributes  in  no  inconsiderable  d^ree  to 
improve  and  increase  the  agricultural  produce  of  all  the  districts  where 
it  is  employed — ^that,  in  the  absence  of  other  combustibles,  it  may  be 
and  is  largely  used  as  fuel  in  the  plains  of  Tartary  and  South  America 
— ^that,  by  its  decomposition  in  close  vessels,  it  produces  hartshorn, 
ammonia,  and  animal  charcoal — and  that,  when  burnt  to  ashes,  it 
becomes  useful  to  the  assayer,  furnishes  a  valuable  polishing  powder, 
and  is  the  material  from  which  phosphorus,  that  curious  and  interestiug 
substance,  the  most  combustible  of  all  solids,  is  produced. 

Our  guide  then  showed  us  over  the  remainder  of  this  large  establish- 
ment, viz.,  the  extensive  departments  for  producin^ugar  and  soap ;  the 
latter  being  made  in  large  quantities,  the  description  of  these  would 
however  occupy  too  much  space,  and  are  already  pretty  well  known. 
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ON  THE  ENGINEERINa  MANUFACTURES  OF  THE  TYNE 
AND  NEIGHBOURING  DISTRICTS. 

BY  FEBCT  WBSTMAOOTT,  CM,,  AND  J.  P.  SPBNCBB. 

The  north-eastern  difitricts  of  the  United  Kingdom,  long  pre-eminent 
for  mining  operations  in  coal,  and  more  latterly  ironstone,  have  also 
been  gradoaUy  rising  into  importance  as  the  seat  of  most  extensive 
engineering  manufactories. 

The  unlimited  supply  of  coal,  an  intelligent,  hardworking,  and 
enterprising  population,  together  with  the  engineering  necessities  of 
such  a  large  mining  district,  and  convenient  seaports,  have  combined 
to  create  a  large  and  increasing  demand  for  all  classes  of  engineering 
manufactures. 

As  early  as  the  year  1747,  the  Gateshead  Iron  Works  were  com- 
menced, and  the  present  proprietors,  Messrs.  Hawks,  Crawshay,  and  Co.,-. 
have  now  one  of  the  largest  engineering  establishments  on  the  Tyne. 
In  1793  millwright  work  was  undertaken  at  Chester-le-street,  paper, 
lead,  com,  and  other  mills  being  constructed,  and  supplied  to  all  parts 
of  England,  Scotland,  Ireland,  and  abroad  ;  in  1826  a  large  foundry 
business  was  added.  In  1809  the  Walker  Iron  Works,  (Jwned  by  Messrs.. 
Losh,  Wilson,  and  Bell,  were  commenced,  and,  as  in  the  two  establish- 
ments previously  mentioned,  the  variety  and  extent  of  engineering  work^ 
lapidly  increased,  as  the  demand  arose,  for  an  improved  class  oi 
machinery  and  motive  power.  Mr.  Losh,  the  late  senior  partner  of  the 
firm,  is  well  known  in  connection  with  the  introduction  of  wrought, 
iron  railway-wheels,  an  improvement  that  has  materially  tended  to  per- 
fect the  efficiency  of  the  rolling  stock.  The  manufacture  of  Losh*s 
patent  wheels  was  at  one  time  a  very  large  and  important  branch  of 
the  Walker  Iron  Works.  . 

VOL.  IV.  •  M 
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It  maj  be  interesUDg  to  notice,  at  the  early  date  of  1784,  tbe 
ezeetion  on  the  Tyne  of  one  of  Watt's  steam  engines  for  the  owners  of 
Walker  Colliery,  by  Boulton  and  Watt.  Mr.  Losh  purchased  tbis 
engine  in  1805  for  the  Walker  Alkali  Company,  and  it  may  yet  be  seen 
working  daily  at  Walker,  with  its  wooden  beam  and  bed  plate,  and  sun 
and  planet  crank  motion. 

In  1817,  Mr.  Robert  Hawthorn,  the  present  senior  partner  of  Messrs. 
R.  and  W.  Hawthorn,  established  the  Forth  Bank  Engine  Works, 
receiving  as  a  partner  his  brother  William  in  1820.  The  increase  from 
eight  men  in  1817  to  nearly  1,000  in  1862  indicates  very  forcibly  the 
progress  of  this  well-known  establishment 

Tablb  showing  the  Average  Number  of  Men  Employed  bt 
Messrs.  R.  and  W.  Hawthorn,  prom  the  Commencement  of 
THEIR  Works  in  1817  to  the  Year  1862. 


Years. 

Average 
Men. 

Years. 

Average 
Men. 

1817   .   .  . 

.  8  to  10  . 

.    1838  to  1842  . 

.  511 

1818  to  1822 

42  . 

.    1843  to  1847  . 

.  726 

1823  to  1827 

108   .  . 

1848  to  1852  . 

.  ,907 

1828  to  1832 

216   .  . 

1853  to  1857  . 

,  890 

1838  to  18a7 

318   .  . 

1858  to  1862  . 

.  984 

In  1830,  Mr.  T.  D.  Maishall,  of  South  Shields,  commenced  the 
building  of  steam  tugs,  and  fitting  them  with  machinery. 

In  1838,  the  Hartlepool  Iron  Works  were  established  by  Messrs. 
Thomas  Richardson  and  Sons.  These  works  are  now  of  considerable 
magnitude. 

In  1844,  the  Tees  Engine  Works,  now  owned  by  Gilkes,  Wilson,  and 
Co.,  were  established  for  the  manufacture  of  large  iron  bridges,  and 
similar  constructions,  locomotives,  marine  and  stationary  steam  engines, 
and  foundry  work. 

In  1847,  the  Mswick  Engine  Works  were  commenced  with  about 
300  men,  and  although  then  only  engaged  in  the  manufacture  of  hydraulic 
and  general  machinery,  there  has  been  a  later  period  (1858)  when, 
with  the  manufacture  of  the  Armstrong  guns,  the  number  of  hands 
employed  has  amounted  to  upwards  of  4,000. 

In  1847,  Mr.  Renoldson,  of  South  Shields,  established  shops  for  the 
construction  of  engines  and  boilers  for  tug  steamboats. 

As  the  increasing  commercial  interests  of  this  country  and  the 
improvements  matured  in  steam  power,  gave  a  fresh  impetus  to 
engineering  manufactures,  the  undoubted  advantages  and  facilities  of 
this  district  were  appreciated  and  availed  of  by  Messrs.  Palmer  Brothers 
in  1852  ;  Messrs.  Morrison  and  Co.,  in  1853 ;  Messrs.  Thompson  in 
1856  ;  and  Mr.  David  Joy,  of  Middlesbro',  in  1862. 

In  referring  briefly  to  the  progress  and  present  condition  of  the 
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engineering  manufactures  of  the  Tjne  and  neighbouring  difitricts,  it 
will  be  necessary  to  classify  them  under  the  following  heads 

1.  General  machine  and  mill-work  ;  2.  Stationary  and  steam  engin 
eering  ;  3.  Locomotives ;  4.  Marine  engineering ;  5.  Hydraulic  machi- 
nery ;  6.  Iron  bridges,  viaducts,  lighthouses,  &c. 

GsNEBAL  Maghikb  AND  MiLL  WoRK. — ^During  the  past  116  years 
the  following  firms  have  contributed  largely  to  the  supply  of  first-class 
machine  and  mill-work  of  all  descriptions : 

Messrs.  Hawks,  Crawshay,  and  Co.,  Gateshead  Iron  Works  ;  Messrs. 
Gliomas  Murray  and  Co.,  Chester -le-street ;  Messrs.  Losh,  Wilson,  and 
Bell,  Walker  Iron  Works  ;  Messrs.  R  and  W.  Hawthorn,  Forth  Banks 
Engine  Works  ;  Messrs.  R  Stephenson  and  Co.,  South  street  Engine 
Works ;  Messrs.  Thomas  Richardson  and  Co.,  Hartlepool  Engine  Works ; 
Messrs.  Gilkes,  Wilson,  and  Ca,  Tees  Engine  Works ;  Messrs.  W.  G. 
Armstrong  and  Co.,  Elswick  Engine  Works ;  Messrs.  Morrison  and  Co.^ 
Ousebum  Engine  Works ;  Messrs.  Thompson  and  Co.,  Spring  Garden 
Engine  Works. 

With  reference  to  the  magnitude  of  the  work  undertaken  by  some 
cl  the  above  firms,  it  may  be  stated  of  Messrs.  Hawks,  Crawshay,  and 
Co.,  Messrs.  Losh,  Wilson,  and  fiell,  Messrs.  Thomas  Murray  and  Co 
Messrs.  W.  G.  Armstrong  and  Co.,  and  Messrs.  Morrison  and  Co.,  that 
single  castings  have  been  supplied  from  45  tons  downwards^  and 
there  are  capabilities  for  castings  of  even  60  tons. 

As  every  description  of  paper,  com,  lead,  and  other  mills  have  been 
extensively  constructed,  it  is  impossible  to  refer  to  them  in  detail ;  but 
the  erection  of  a  self-acting  crane  for  delivering  ballast  at  St.  Anthony's 
Qnay  by  Messrs.  R  and  W.  Hawthorn,  at  the  early  date  of  1820,  is 
worthy  of  notice. 

Stationary  Steah  Engineebing.— Steam  power  was  first  prac- 
tically utilised  in  mining  operations,  and  its  application  was  early 
introduced  in  the  North  Eastern  mining  districts  by  several  of  the 
engineering  6rms  before  referred  to ;  and  the  fact  that  the  wants  of  a 
large  mining  district  were  almost  exclusively  supplied  with  steam  power 
by  local  talent  and  capital  is  a  satisfactory  proof  that  there  were  the 
right  men  at  the  right  time,  to  aid  by  their  engineering  experience  the 
resources  and  trade  of  the  district 

Among  the  engineering  specialities  of  this  district  may  be  mentioned 
many  laige  winding  and  blowing  engines.  Messrs.  Hawks,  Crawshay, 
and  Co.,  have  cast  and  bored  cylinders  of  108  inches  diameter  for  this 
class  of  engine. 

In  1822  Messrs.  R  and  W.  Hawthorn  first  applied  steam  to  drive 
their  kthes,  and  in  1824  they  constructed  a  60  HP  engine  for  the  Plate 
Glass  Works  of  Messrs.  Cookson  and  Cuthbert,  and  this  engine  is  still 
doing  efficient  duty.  At  this  period  the  same  firm  also  fitted  a  self- 
acting  steam  cxaney  for  delivering  ballast  at  Hebbum  Quay  on  the 
Tyne. 
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Several  of  the  firms  previously  mentioned  have  extensively  supplied 
steam  cranes  of  various  powers— Messrs.  Thompson  and  Co.  alone  having 
made  upwards  of  200. 

Messrs.  Morrison  and  Co.  are  noted  for  their  large  steam  hammers 
which  they  have  extensively  supplied  to  the  Government,  the  Elswick 
Engine  Works,  and  other  large  estahlishments,  and  they  have  them  in 
their  own  works  of  15  to  20  tons  weight  together  with  two  steam  cranes 
capable  of  lilting  50  tons  each. 

Although  not  quite  finished,  yet  on  account  of  its  excessive  magni- 
tude it  is  of  some  interest  to  note  here  that  Messrs.  Morrison  and  Co. 
are  now  engaged  in  completing  a  monster  steam  hammer  for  the  Russian 
Government.  The  forging  for  the  hammer  piston  is  40  tons,  and  the 
enlarged  part  of  the  same  is  6  feet  6  inches  diameter,  finished  size.  The 
total  weight  of  this  hammer,  when  completed,  will  be  about  550  tons; 
the  bed  alone  being  240  tons,  and  will  be  cast  in  three  pieces,  in  its  final 
resting  place.  It  is  believed  this  will  be  considerably  the  largest  steam 
hammer  in  the  world. 

The  application  of  steam  power  to  underground  haulage  has  been 
successfully  introduced  by  Messrs.  Thos.  Murray  and  Co.,  of  Chester-le* 
street,  the  steam  being  conveyed  to  engines  underground,  from  boilers 
placed  above  the  surface.  In  this  case  there  are  a  pair  of  18-inch 
cylinders  and  3-feet  stroke,  working  four  drums,  all  on  separate  shaftsi 
for  drawing  on  a  plane  and  incline. 

Messrs.  Murray  and  Co.  have  lately  erected  two  200  high-pressure 
condensing  engines  for  winding  at  Ryhope  New  Winning,  the  cylinders 
are  68  inches  diameter  and  7-feet  stroke.  These  engines  can  deliver 
2,000  tons  per  day,  from  a  depth  of  300  fathoms.  Also  at  North  Seaton 
a  winding  and  pumping  engine,  cylinder,  60  inches  diameter  and  7-feet 
stroke,  fitted  with  the  first  hollow  plate  iron  beam. 

Messrs.  Losh,  Wilson  and  Bell  were  early  in  the  field  in  the  con- 
struction of  steam  engines  for  mills,  collieries,  and  iron  works.  Thia 
firm  erected  a  large  pumping  engine  about  thirty  years  ago  for  Friars 
Goose.  Also  at  later  dates  a  large  pumping  engine  for  the  North  Seaton 
Colliery — diameter  of  cylinder  76  inches,  and  8  feet  stroke  ;  60  inch 
double  cylinder  high  pressure  engine  for  the  Burradon  Colliery,  and 
many  engines  for  blast-furnaces  and  winding,  having  steam  cylinders  d 
38,  40  and  42  inches  diameter.  At  the  present  time  this  firm  is  largely 
engaged  in  the  manufacture  of  surface  condensers  for  mill  and  other 
steam  engines,  in  connexion  with  Mr.  J.  F.  Spencer,  the  patentee  of 
certain  improvements  in  their  application  to  existing  and  new  engines. 
This  short  and  limited  notice  of  such  an  important  subject  as  the 
development  of  stationary  steam  engineering  can  only  serve  to  indicate 
in  a  very  limited  degree  the  engineering  capabilities  of  the  district. 

Locomotive  Engineering.— To  this  district  belongs  the  undoubted 
honour  of  being  the  birth-place  of  the  locomotive,  and  this  fact  must 
ever  be  recorded,  when  the  names  of  Trevethick  and  Stephensoa 
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appear  on  the  page  of  history.  In  a  paper  \nitten  expressly  to 
record  contrihutions  to  the  engineering  talent  of  the  couutryi 
it  would  be  simply  unjust  to  forget  in  the  now  almost  world- 
wide extension  of  locomotive  manufacture,  the  Stephenson  ''Rocket" 
of  1829,  or  the  Hawthorn  "  Comet  of  1835.  The  latter  engine  which 
was  used  at  the  opening  of  the  Newcastle  and  Carlisle  Railway  can  still 
be  seen  in  daily  work,  at  the  Saw  Mills  of  the  Forth  Bank  Engine 
Works,  During  the  past  thirty-four  years,  upwards  of  2,400  locomotives 
have  been  constructed  by  R.  Stephenson  and  Co.,  K  and  W.  Hawthorn, 
Gilkes,  Wilson  and  Co.,  and  Sir  W.  G.  Armstrong  and  Co.  In  the 
above  number  are  included  all  the  known  varieties  of  the  locomotive, 
from  the  comparatively  small  tank  engine,  to  those  magnificent  speci- 
mens constructed  by  Messrs.  R.  Stephenson  and  Co.,  for  the  late  Viceroy 
of  Egypt. 

Marine  Engineering. — It  would  display  an  unwarrantable  in- 
diflference  to  the  birth  and  progress  of  great  improvements,  if  reference 
was  not  made  to  the  firet  practical  application  of  steam  power  on  the 
Tjme,  for  towing  purposes,  more  especially  as  the  date  of  such  applica- 
tion was  almost  coeval  with  Henry  Bell's  "  Comet "  on  the  Clyde  in 
1812.  It  is  afso  of  interest  in  an  engineering  point  of  view,  to  place  on 
record  the  names  of  those  local  firms  who  were  the  earliest  in  the  field 
in  making  and  fitting  the  first  steam  engines  lor  Tyne  tugs. 

In  1814,  the  first  steam  tug,  the  "  Perseverance,'*  was  fitted  and 
started  on  the  Tyne,  there  being  at  that  time  only  seventeen  steam  boats 
in  existence.  The  Table  on  the  following  page  gives  the  particulars 
of  the  introduction  of  steam  for  towing  purposes  on  the  Tyne 
from  1814  to  June  1822.  From  this  it  will  be  seen  that  the  now 
existing  firms  of  R.  and  W.  Hawthorn  firstly,  and  Hawks  and  Co., 
secondly,  made  and  fitted  steam  engines  for  tugs  as  early  as  the  years 
1820  and  1821.  This  reference  to  the  beginning  of  steam  navigation 
and  manufacture  of  Marine  Engines  on  the  Tyne,  is  the  more  important 
from  the  well-known  fact,  that  almost  all  the  ports  of  the  United 
Kingdom,  as  well  as  those  of  foreign  countries,  have,  to  the  present  day, 
come  to  the  Tyne  for  their  steam  tugs.  From  this  fact  it  may  be  fairly 
assumed  that  the  Tyne  Engineers  have  from  the  first  supplied  a  most 
important  want,  in  a  manner  that  has  defied  competition — and  even  now 
it  is  difficult  to  suggest  any  important  improvement  in  the  class  of 
engine  that  has  been  working  in  these  Tugs  during  the  past  forty 
years. 

Some  additional  force  is  given  to  the  last  statement,  by  the  fact  that 
at  the  present  time  there  are  upwards  of  250  of  what  may  be  aptly 
termed  "  native  steam  tugs,"  employed  on  the  Tyne,  besides  nearly  100 
more  in  the  poi-ts  of  Sunderland,  Stockton,  Middlesbro',  and  Hartlepool, 
and  the  engines  in  all  these  are  almost  identical  in  type  with  those  fitted 
in  1820. 

Among  the  evident  causes  for  the  rapid  extension  of  marine  engine 
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conatraetion  in  the  ports  of  this  distriet  are  the  early  introdiictioii  of 
steam  power  for  towing  purposes,  and  more  lately  the  increasing  sobeti- 
tutton  of  steam  for  sails  in  the  coal  carrying  trade,  leading  to  the  intro- 
daction  of  screw  colliers.  These  latter  may  be  fairly  considered  with 
reference  to  this  district  as  native  productions  ;  and,  furthermore,  they 
have  proyed  stepping-stones  to  the  construction  of  the  higher  classes  and 
larger  powers  of  marine  engines. 

Statistigb  HAvma  refebence  to  the  Introduction  of  Steam 
PowEB  voB  Towing  Pubfoses  on  the  Ttns. 

Total  number 


Date. 

Name  of  Steamer. 

HJ>. 

Engine 
BuiMers. 

employed 
the  Unite 
Kingdoo 

18U 

Perseyerance   .   .  . 

.   3  . 

Crowthef 

.   .  17 

1815 

.   3  . 

21 

1816 

.  20  . 

Watt  .  . 

.   .  31 

1817 

5  . 

Bobson  . 

.   .  40 

1818 

10  . 

Bobson  . 

.   .  62 

1819 

6  . 

Bobson  . 

.   .  64 

w 

.   3  . 

Bobson  . 

.   .  66 

1820 

Tyne  

10  . 

Bobson  . 

.   .  78 

yj 

Two  Brothers     .  . 

9  . 

Bobson  . 

.   .  79 

n 

Indefatigable  .   .  . 

.   8  . 

Hawthorn 

.   .  80 

n 

Duchess  of  Northumb. 

.  10  . 

Hawthorn 

.   .  81 

1821 

.  18  . 

Hawthorn 

.   .  117 

n 

Safety  

.  14  . 

Hawks  . 

.   .  118 

>♦ 

.   4  . 

Gibson  . 

.   .  119 

1822 

Lemington  Packet  . 

.   7  . 

Hawthorn 

.   .  143 

As  before  stated,  Messrs.  B.  and  W.  Hawthorn  were  the  first  of  the 
now  existing  firms  to  make  engines  for  steamboats,  and  durii^  the  past 
ten  years  especially  they  haye  been  extensiyely  engaged  in  fitting  marine 
engines,  both  paddl6  and  screw,  up  to  250  HP.  In  1859  they  applied 
most  successfully  to  the  "  Frankfort,"  100  HP.,  of  liyerpool,  Mr.  J.  F. 
Spencer^s  system  of  sur&ce  condensation,  and  they  haye  more  lately 
applied  the  same  arrangement  with  equal  success  to  a  pair  of  140  HP. 
screw-engines  which  they  made  and  fitted  into  the  London,"  for  the 
Cadiz  trade,  the  economy  of  fuel  being  considerable. 

The  same  6rm  haye  also  supplied  her  Majesty's  Qoyemment,  mth 
150  HP.  horizontal  screw  engines  for  H.  M.  S.  "Shearwater" — ^these 
engines  are  fitted  with  separate  expansion  yalyes,  worked  by  a  second 
link. 

Messrs.  Hawks,  Crawshay  and  Co.,  haye  constructed  seyeral  pairs  ci 
marine  engines,  paddle  and  screw,  for  riyer  and  sea  service,  and  they  date 
the  commencement  of  this  class  of  work  as  early  as  1821. 

In  1830,  Mr.  T.  D.  Marshall,  of  South  Shields^  commenced  buSdiog 
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and  fittii^  ateam  togs,  and  out  of  the  600  enginea  hia  finn  have  made 
since  that  date,  upwards  of  300  have  been  fitted  in  ateam  tuga  Mar- 
shall'a  steam  tuga  being  well  known  in  every  port  The  present  firm 
of  Marshall  Brothers  are  still  largely  engaged  in  the  constraction  of 
paddle  and  screw  engines. 

The  names  of  Beuoldson,  Almond,  and  Hepple  are  also  well  known 
as  producers  of  steam  tug  engines,  on  a  laige  scale,  and  it  may  be  safelj 
etated  that  upwaids  of  1,000  tug  engines  have  been  made  and  fitted  on 
the  Tyne. 

Messrs.  Thomas  Richardson  and  Co.  of  Hartlepool  have  paid  much 
attention  to  marine  engineering,  and  are  now  Migaged  in  perfecting 
several  improvements  therein. 

Messrs.  R.  Stephenson  and  Co.  have  employed  a  large  portion  of  their 
extensive  establishment  in  tlie  construction  of  marine  engines,  and  in 
•dditkm  te  a  long  Ikt  of  engines  fitted,  of  various  powers,  they  put  on 
board  a  Sardinian  frigate  a  pair  of  250  horse  power  horizontal  screw 
engines  for  the  Sardinian  Government. 

In  1852,  Messrs.  Palmer  Brothers  established  the  Jarrow  Engine 
Works,  where  have  been  manufactured  and  fitted  on  board  a  considerable 
number  of  marine  engines,  paddle  and  screw,  and  some  of  them  of  large 
power,  having  90  and  80  inch  cylinders.  During  the  past  eighteen 
months  this  firm  has  introduced  surface  condensation  into  several  pairs 
of  engines,  adopting  an  American  plan  for  jointing  the  tubes.  These 
engines  are  reported  satisfactory  for  duty  and  economy  of  fuel,  and 
there  are  several  pairs  in  hand  on  the  same  plan,  having  63  and  60  in. 
cylinders^  Of  the  latest  and  most  successful  of  this  firm's  engines,  may 
be  mentioned  those  of  the  Geoi^ia,  having  60  inches  cylinders,  giving  a 
Ingh  speed,  and  small  consumption  of  fueL 

Messrs.  Morrison  and  Co.  of  the  Ousebum  Engine  Works,  have 
given  much  attention  to  the  construction  of  marine  engines  up  to  250 
horse  power,  and  have  applied  Hall*s  surface  condenser,  separate  expao- 
fiion  gear  and  steam  jackets,  with  much  success. 

The  mail  steamship  "  Auckland,"  with  the  improved  engines  referred 
to,  of  150  horse  power,  has  proved  on  her  trial  an  economical  and  suo 
OQBafol  ^p. 

Messrs.  Thompson  and  Co.,  of  the  Spring  Gkrden  Engine  Works, 
have,  especially  since  1856,  been  largely  engaged  in  the  construction  of 
Buoiiie  engines  up  to  200  horse  power,  and  they  have  also  paid  some 
attention  to  economy  of  fueL 

Messrs.  Gilkes,  Wilson,  and  Co.,  of  Middlesbre^  and  Mr.  G.  Clark,  oi 
Sonderland,  are  also  engaged  in  marine  engine  coustruction,  but  have 
Bot  furnished  any  information  as  to  extent  or  speciality. 

In  this  limited  notice  oi  what  is  now  a  most  important  branch  of 
aagiaeering  industry  in  this  district,  it  is  important  to  state  that  the 
nwth  country  engineer  has  to  provide  a  larger  and  more  powerful 
laaiine  ^o^aie  at  a  ksa  eoat  pet  hoise  poorer  than  the  enfpraeer  on  the 
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Thames,  and  tliis  unjust  difference  has  tended  materially  to  check  in  this 
district  the  manufacture  of  the  higher  class  of  marine  engines. 

Finally,  it  may  be  confidently  stated,  there  is  a  general  desire  among 
the  north  country  engineers  that  quality  of  workmanship  following  price 
should  be  superseded,  by  price  following  quality  of  workmanship. 

Several  of  the  large  firms  just  referred  to  have  every  capability,  in 
extent  and  conveMence  of  shops  and  tools,  for  supplying  the  largest 
engines  that  may  be  required  for  her  Majesty's  navy  or  mail  steam- 
ships. 

Htdbaulic  Engikeering. — It  will  be  necessary  under  this  bead  to 
refer  separately—- First  to  the  application  of  machinery  for  removing  or 
supplying  water ;  and,  secondly,  to  the  application  of  machinery  in  using 
water  as  a  motive  power. 

Extensive  mining  necessities  require  the  constant  attention  of  the 
mechanical  engineer,  especially  to  provide  large  and  capable  machinery 
for  discharging  water  from  great  depths,  and  it  is  a  matter  of  much 
satisfaction  when. such  machinery  can  be  designed  and  applied  on  the 
spot. 

The  following  brief  reference  to  the  productions  of  local  firms  in 
ftddition  to  the  supply  of  machinery  for  water  work,  &c.,  will  clearly 
show  that  this  district  has  reaped  the  full  benefit  of  such  local  designs 
and  applications. 

Messrs.  Thomas  Murray  and  Co.,  of  Chester-le-strefet,  have  applied 
steam  power  extensively  to  pumping  for  colliery  purposes,  and  com- 
pleted some  of  the  largest  colliery  pumping  engines  in  the  district, 
some  of  them  beiog  200-horse  power,  with  60  and  68  inch  steam 
cylinders. 

Messrs.  R.  and  W.  Hawthorn  were  very  early  in  the  field  in  the  con- 
struction of  large  engines  for  pumping,  and  in  1834  they  erected  a 
single  acting  pumping  engine  with  55  inch  cylinder,  and  8  feet  stroke 
for  the  Newcastle  Subscription  Water  Company,  This  engine  was  the 
first  erected  in  the  neighbourhood  with  steam  jackets  and  valves,  on 
the  Cornish  principle.  It  was  at  a  later  date  (1854)  converted  into  a 
•double  acting  engine,  and  is  now  doing  duty  at  Newbum. 

In  1845,  several  large  pumping  and  winding  engines  were  erected  by 
the  same  firm,  at  the  various  colUerics  in  the  North  of  England,  among 
which  was  a  powerful  pumping  engine  of  250  nominal  horse  power,  at 
"Walbottle  Colliery,  on  the  Tyne,  with  steam  cylinders,  77  inches  in 
diameter  and  10  feet  stroke ;  it  was  erected  to  drain  a  large  coal-field 
area,  where  it  is  now  working. 

In  1847-8,  several  first-class  water-works'  engines  were  manu- 
factured and  erected  by  the  same  firm  in  the  towns  of  Newcastle, 
Derby,  Nottingham,  Wolverhampton,  and  Brighton  ;  and  in  1858 
they  erected  powerful  double-acting,  combined,  high  and  low  pressure, 
rotative,  beam  engines,  at  the  works  of  the  Nottingham  Water  Works 
Company,  the  Coventry  Water  Works  Company,  and  at  Altona,  near 
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Hiambtag,  for  the  supply  of  that  dty  with  water,  under  the  direction 
<tf  Thomas  Hawksley,  Esq^  CJEL  These  last  nanied  engines  performed 
a  duty  of  110  millions,  with  112  lbs.  of  coal,  the  consumption  being 
only  2^  lbs  per  indicated  horse  power.  An  arrangement  for  causing  the 
gOYemor  to  act  directly  upon  the  steam  valves,  was  introduced  in  these 
engines  with  perfect  success,  giving  them  great  steadiness  in  working, 
and  effecting  a  considerable  saving  in  the  quantity  of  steam  used. 

Messrs.  Hawks,  Crawshay,  and  Co.,  of  Gateshead,  have  constructed 
and  erected  at  the  Hull  Watet  Works  the  largest  pumping  engine  that 
has  been  made  in  this  district 

The  steam  cylinder  is  85  inches  diameter,  and  stroke  10  feet  6 
inches,  the  plunger  pump  being  34J  inches  diameter,  and  the  same 
stroke  as  the  steam  cylinder.  The  beam  engine  is  single  acting,  and 
capable  of  lifting  nearly  two  tons  of  water  174  feet  high  each  stroke. 
The  same  firm  has  aiao  erected  a  large  pumping  engine  for  the  Water- 
Works  at  Scarboro*.  The  steam  cylinder  ia  45  inches  diameter,  and 
stroke  8  feet.   This  is  a  single  acting  beam  engine,  worked  expansively. 

Messrs.  Morrison  and  Co.,  of  the  Ouseburn  Engine  Works,  have 
made  several  large,  pumping  engines.  One  pair  was  erected  at  Cleadon 
Lane,  for  the  Sunderland  and  South  Shields  Water  Company.  There 
are  two  steam  cylinders,  each  60  inches  diameter,  and  stroke  8  feet, 
worked  expansively. 

Messrs.  Losh,  Wilson,  and  Bell,  have  also  erected  several  large 
colliery  pumping  engines. 

Sir  WiUiam  G.  Armstrong  and  Co.,  in  addition  to  their  extensive 
application  of  machinery  for  applying  water  as  a  motive  power,  have 
constructed  the  engines  for  the  Durham  Water  Works,  together  with 
other  pumping  engines  for  collieries,  and  they  have  been  successful  in 
introducing  a  self-acting  valve  to  water  works  supply  pipes,  that 
effectually  shuts  off  the  supply  in  the  case  of  a  pipe  bursting. 

Of  the  second  division,  or  the  use  of  water  as  a  motive  power,  there 
is  a  distinct  speciality  of  manufacture  pertaining  to  this  district  in  the 
machinery  produced  by  Sir  W.  G.  Armstrong  and  Co.,  at  the  Elswick 
Engine  Works,  and  the  following  somewhat  full  reference  to  this  subject 
may  be  justified  by  the  fact  that  the  manufacture  of  this  class  of  ma- 
chinery has  been  exclusively  confined  to  this  district. 

At  the  meeting*  of  the  British  Association  for  the  Advancement  of 
Science,  held  in  the  year  1854,  Sir  William  (then  Mr.)  Armstrong  read  a 
paper  on  the  "Application  of  Water  Pressure  Machinery,"  wherein  he 
described  the  origin  and  principles  of  his  invention  in  the  system  of 
hydraulic  machinery  now  referred  to.  Since  that  period,  many  im- 
provements have  been  introduced,  but  the  principles  effected  remain  the 
■same. 

The  application  of  water  power  is  classed  under  two  conditions— vi;i., 
the  one  where  the  pressure  is  obtained  from  natural  sources,  the  other 
where  it  is  generated  by  artificial  means.  The  employment  of  a  natural 
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supply  has  remaiiwd  limited^  Ofrisg  to  such  supply  being  ecn^ned  t« 
districts  generally  unfavouiable  for  the  erectkm  of  works^  and  the  io^ 
portant  and  extended  application  of  hydraulic  machineryy  whidii  haa 
taken  place  in  nearly  all  the  principal  docks,  railways,  and  goTernment 
establishments  in  this  country,  is  due  to  the  invention  of  the  "  accumu- 
lator*' for  producing  artificial  pressure,  usually  made  equal  in  ^Sect  to  a 
head  of  water  of  about  1,500  feet. 

This  high  pressure  system  has  been  adopted,  with  ecoi^omy  to  a 
great  variety  of  purposes,  such  as  to  cranage,  waggon  lifts,  coal  drops^ 
hoists,  and  tipping  machines,  to  the  working  of  turn-tables,  traversing 
machines,  hauling  machines,  capstans,  &c,  but  in  no  one  branch  of 
labour,  perhaps,  has  this  economy  been  more  exemplified  than  in  the 
loading  and  discharging  of  Teasels,  particularly  those  employed  in.  the 
coal  trade. 

Nearly  1,800  hydraulic  cranes,  hoists,  and  other  machines  of  this 
description,  have  been  applied,  and  174  steam  engines^  having  a  coUec 
jtive  power  of  more  than  5,200  horse  power,  are  employed  in  supplying 
the  pressure  required  for  working  them.  In  addition  to  these,  177  hy- 
draulic engines  of  various  forms  and  powers  have  been  produced,  and 
23  moveable  bridges  receive  their  motive  power  from  hydraulic 
machines. 

The  most  novel  and  noticeable  arrangement  for  the  discharge  of  coal 
from  vessels,  through  the  intervention  of  hydraulic  machinery,  is  to  be 
seen  on  board  a  vessel,  belonging  to  Mr.  Cory,  moored  in  the  River 
Thames.  Tins  vessel,  originally  built  for  other  purposes,  has  been  con- 
verted into  a  floating  wharf,  and  is  fitted  up  with  a  steam  pimping  en- 
gine, accumulator,  six  hydraulic  cranes  (which  weigh  the  coal  at  the 
same  time),  two  hydraulic  capstans  and  a  variety  of  appurtenances  for 
facilitating  the  work  by  day  and  by  night 

Rapidity  of  discharge  is  the  great  feature  of  this  scheme.  Steam 
colliers  carrying  1,200  tons  of  coal  are  delivered  in  ten  hours.  Such 
vessels  plying  between  the  Tyne  and  the  Thames,  have  accomplished 
the  voyage  in  96  hours,  t.  e.  they  have  loaded  and  dischai^ed  each  cargo 
in  one  tide,  or  made  the  passage  in  three  tides  each  way.  Two  such 
vessels  can  be  delivered  at  the  same  time  alongside  Mr.  Cory's  floating 
wharf,  thus  rendering  the  power  equal  to  the  discharge  of  about  5^000 
tons  of  coal,  in  the  24  hours.  • 

The  application  of  hydraulic  hoists  for  shipping  coal,  has  met  the 
difficulty  formsrly  felt  iu  loading  from  low  levels,  at  a  comparatively 
moderate  cost,  which  may  be  seen  from  the  following  figures : — 

At  the  Newport  Docks,  Monmouthshire,  ia  the  year  1862,  218,486 
tons  of  coal  were  shipped  from  three  hydraulic  hoists,  worked  by  six 
men.  The  sum  paid  in  wages,  stores,  and  repairs,  amounted  to  5012. 6s.  2d. 
The  cost  of  supplying  the  pressure  amounted  to  about  250/.,  which 
gives  a  charge  of  about  0-276  of  a  penny  per  ton  for  the  pressure,  and 
.0-562  of  a  pennj  per  ton  for  wages,  stores  and  repairs.  Thes^  figims 
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are  ezcIusiYe  of  tiie  interest  upon  the  oatlay  of  capitaL  Before  the  in* 
trodnction  of  hydraulic  machinery  at  these  docks,  the  cost  of  loading 
coals  by  hand  amounted  to  bet¥reen  5d.  and  7d.  per  ton. 

In  point  of  despatch  the  hydraulic  is  equal  with  the  grayitation 
system,  both  being  limited  by  the  labour  of  trimming  the  coal  in  the 
hold  of  the  vessel. 

The  most  remarkable  application  of  a  hydraulic  machine  for  loading 
eoals  is  the  one  now  constracting  at  Goole  Docks,  in  connection 
with  the  system  adopted  by  Mr.  Barthol(»uew  for  the  coal  traffic  upon 
the  Aire  and  Oalder  OanaL  The  baiges,  carrying  3^  tons  of  coal  each| 
will  be  lifted  by  this  machine  out  of  the  water,  and  their  contents  tilted 
directly  into  the  hold  of  the  ressel  to  be  laden. 

Recent  improvements  in  the  ccmstruction  of  rotatory  engines 
have  so  simplified  and  condensed  their  form,  that  the  application  of  this 
elass  of  engines  to  all  kinds  of  purposes  is  rapidly  extending.  A 
sev^-horse  power  hydraulic  engine,  worked  from  the  ordinary  high 
(aocumulatcr)  pressure,  occupies  a  space  of  two  and  a  quarter  feet  square 
by  nine  inches  deep.  Such  engines  are  now  being  applied  directly  to 
new,  as  well  as  to  the  existing,  dock  gate  crabs  at  the  Liverpool 
Bocks,  without  at  all  disturbing  the  present  arrangement  of  the 
hand  power  gear  of  these  crabs,  which  can  thus  still  be  used 
by  hand  in  cases  of  emergency.  Other  engines  are  similarly  applied 
directly  to  the  crabs  of  hand-power  cranes,  swing  bridges,  and 
other  hauling  appliances  ;  to  capstans,  machines  for  planing  armour 
plates,  &c  The  latest  improvements  in  hydraulic  engines  consists  in 
making  them  with  variable  power,  so  that  their  consumption  of  water 
may  be  the  better  proportioned  to  meet  any  fluctuations  in  the  amount 
of  work  to  be  done.  An  engine  of  this  description,  capable  of  being 
Worked  ap  to  seventeen  horse  power,  under  an  ordinary  accumulft- 
tor  pressure  of  700  lbs.  per  square  inch,  was  exhibited  in  the  col- 
lection of  models  at  the  British  Association  meeting. 

The  advantage  of  the  system  of  storing  up  pressure  in  accumulators, 
80  that  a  great  force  can  be  quickly  brought  to  bear  upon  heavy  masses, 
to  be  rapidly  moved  for  limited  distances,  is  well  exemplified  in 
its  application  to  moveable  bridges,  and  the  importance  is  the 
more  felt,  in  situations  where  traffic  would  be  seriously  impeded 
by  slow  action,  as,  for  instance,  at  the  part  of  the  Swansea  and 
Neath  Railway,  where  the  line  crosses  the  mouth  of  the  river, 
and  tbe  ^trance  to  the  dock  in  Swansea.  The  communication 
of  the  line  is  kept  up  over  these  two  points,  by  hydraulic  draw- 
bridges. The  time  occupied  in  lifting  and  drawing  back  the  largest 
bridge — ^which  has  a  space  of  75  feet  and  weighs  260  tons— is  under  1| 
minutes.  At  Wisbeach,  where  the  plan  of  storing  up  pressure  in  an 
accumulator  by  hand  pumps,  is  resorted  to,  a  bridge  weighing  450  tons, 
can  be  opened  or  closed  in  less  than  two  minutes. 

In  noticing  the  application  of  water  pcessttre,  derived  from  nstoral 
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sources,  to  the  working  of  machines  upon  the  system  introduced  by  Sir 
William  Q.  Armstrong,  no  better  reference  can  be  made  than  to  the  com- 
plete and  extensive  works  erected  upon  the  lead  mines  at  Allenheads. 
The  hydraulic  machinery  is  therein  employed  in  rising  materials  from 
mines;  in  giving  motion  to  machines  for  washing,  separating,  and 
crushing  ore;  in  pumping  water,  and  driving  saw  mills  and  the 
machinery  of  a  workshop. 

The  most  recent  application  of  water  power  at  these  mines  deserves 
especial  notice  from  its  novelty.  The  district  upon  which  the 
several  new  works  are  placed,  is  void  of  falls  of  sufficient  cdtitude 
for  working  the  engines  and  machines  directly,  but  a  river  runs 
through  the  district  which  is  suitable  for  overshot  wheels,  and 
through  such  mediums  the  stream  is  made  to  force  water  into 
accumulators,  thus  generating  an  intensified  power,  which  is  utilised  by 
compact  nxachines  distributed  in  situations  most  convenient  for  their 
several  duties.  The  principal  objects  sought  in  thus  intensifying  the 
pressure  is  to  lessen  the  size  of  the  pipes,  cylinders,  and  valves  of  the 
machines,  and  to  gain  more  rapid  action,  and  also  by  so  reducing 
the  size  of  parts,  to  effect  a  saving  in  outlay  upon  the  work  generally. 

Iron  Bridqes,  Viaducts,  Lighthouses,  &c. — ^The  art  and  manu- 
facture of  iron  bridge  building,  and  of  other  similar  iron  structures, 
which  form  such  an  important  feature  in  railway  construction  and 
harbour  improvements,  are  followed  to  a  considerable  extent  by  several 
engineering  firms  in  this  district. 

The  following  brief  notice  of  some  of  the  most  important  of  these 
works  can  only  be  taken  as  an  index  of  the  resources  of  the  district  in 
this  direction. 

That  noble  structure  which  spans  the  river  Tyne,  and  forms  a  com- 
mimication  of  road  and  rail  at  a  high  level  between  the  towns  of  New- 
castle and  Gateshead,  emanated,  as  is  well-known,  from  the  same 
practical  mind  and  genius  that,  with  dauntless  courage  and  rare  skill, 
threw  railway  bridges  across  the  Menai  Straits  and  the  St.  Lawrence 
Biver. 

The  superstructure  of  the  High  Level  Bridge  was  executed  by  Messrs. 
Hawks,  Crawshay,  and  Sons,  of  Gateshead.  This  firm  has  recently 
erected  the  cast-iron  bridge  at  York,  from  the  designs  of  Mr.  Page  ;  it 
spans  the  river  Ouse  in  one  arch  of  172  feet  in  width.  Also  the  new 
bridge  at  Sunderland,  which  consists  of  a  single  arch  of  about  237  feet 
span,  at  a  level  of  about  90  feet  above  high  water  mark.  A  melan- 
dholy  interest  is  attached  to  this  bridge,  it  being  one  of  the  very  last 
works  designed  and  undertaken  by  the  late  Robert  Stephenson. 

Messrs.  Hawks,  Crawshay  and  Co.  likewise  |Constructed  the  wrought 
iron  gates  for  the  Northumberland  Docks,  and  the  iron  lighthouses  at 
Gunfleet,  Calais,  and  Harwich  ;  and  supplied  the  iron  pier  at  Madras,  a 
work  of  considerable  magnitude. 

3£esBr8.  Robert  Stephenson  and  Co.,  have  been  engaged  upon  the 
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constructioa  of  wrought  iron  gates  ftn*  docks,  and  have  made  38  wrought 
iron  bridges,  amongst  which,  as  most  noteworthy,  may  be  mentioned 
the  Eafiie  Azzayat  Bridge  over  the  Eiver  Nile.  The  total  length  of  this 
bridge  is  1,607  feet.  It  is  composed  of  four  fixed  openings,  each  114 
feet  wide,  and  two  swing  openings,  each  80  feet  wide.  The  girders  are 
box  shaped,  and  are  carried  upon  wrought  iron  cylinders,  10  feet 
in  diameter  and  about  90  feet  long.  The  gross  weight  of  this  bridge, 
with  the  supporting  cylinders,  amounts  to  2,634  tons. 

The  firm  of  Giikes,  Wilson  and  Co.,  of  Middlesbro*,  have  recently 
executed  from  the  designs  of  Mr.  T.  Bouch  some  lattice  bridges  for  the 
South  Durham  and  Lancashire  Union  Railway,  of  a  peculiar  light  and 
cheap  construction.  Of  these  the  Beelah  Viaduct  may  be  looked  upon  as 
the  most  inteiesting  specimen  of  construction  and  workmanship.  It  is 
constructed  upon  a  somewhat  similar  plan  to  the  celebrated  CrumlinVii^ 
duct,  from  which,  however,  it  differs  in  many  essential  points.  This  Beelah 
viaduct  consists  of  fifteen  pieces,  composed  of  hollow  columns.  The 
span  of  the  lattice  girders,  forming  the  roadway,  is  60  feet  in  width. 
The  total  length  is  1,000  feet,  and  the  greatest  depth,  from  the  rail  to 
the  ground,  is  195  feet.  The  quantity  of  materials  used  in  construction 
consists  of  776  tons  of  cast  iron,  303  tons  of  wrought  iron,  12,343  cube 
feet  of  Memel  timber  for  roadway. 

Sir  William  G.  Armstrong  and  Co.  have  been  engaged  extensively  in 
designing  and  manufacturing  iron  bridges.  They  have  constructed  25 
moveable  and  44  fixed  bridges.  With  one  or  two  exceptions,  the  whole 
of  the  former  are  worked  upon  the  hydraulic  system  introduced  by 
them. 

The  swing  and  draw  bridges  at  the  Birkenhead,  Liverpool,  and* 
London  Docks,  and  upon  the  Swansea  and  Neath  and  Great  Western 
Railways,  are  among  the  most  noteworthy  of  this  class.  The  largest 
fixed  bridge  constructed  by  this  firm  is  the  one  which  crosses  the  river 
Somme,  in  India,  made  after  the  plans  of  Mr.  G.  Rendel,  now  one  of  the 
partners  of  this  firm.  Being  about  one  mile  in  length,  it  boasts  of  being 
the  longest  bridge  but  one  in  the  world.  It  is  formed  with  28  spans. 
The  girders,  carrying  a  railway  platform  above,  and  a  common  roadway 
beneath,  are  of  the  lattice  construction,  the  top  section  being  composed 
of  wrought  iron  boxes,  and  the  lower  section  of  tension  bars.  The 
girders  are  carried  upon  brick  piers.  The  total  weight  of  this  bridge, 
including  the  pier  superstructures,  which  are  of  iron,  is  about  4,000 
tons.  Sir  W.  G.  Armstrong  and  Co.  have  also  turned  out  from  their 
works  caissons,  dock  gates,  pontoons,  coffer  dams,  saddle-back  barges, 
wrought  iron  dredgers,  and  a  variety  of  works  of  this  description. 

There  are  many  other  firms  in  the  district  engaged  in  constructing 
classes  of  work  similar  to  those  before  referred  to.  Enough,  however, 
has  been  said  to  show  the  important  position  which  this  district 
holds  in  the  branch  of  industry  whose  history  and  development  have 
been  shortly  traced  in  this  paper. 
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THE  PRODUCTIVE  RESOURCES  OF  CYPRUS. 

BY  MR.  WHITE,  BRITISH  VICE  CONSUL. 

CypTOB  wa8  in  old«n  times,  perhaps,  more  famous  for  its  mineral 
than  for  any  other  of  its  productions.  The  copper  mines  were  especially 
rich,  and  the  quality  of  the  copper  which  they  yielded,  the  "see 
cyprium,*'  was  considered  superior  to  any  other.  Mines  of  the  more 
precious  minerals,  gold  and  silver,  were  said  to  exist,  and  even  to  have 
been  worked  in  antiquity,  althoi^h  at  the  present  time  their  existence 
is  unknown,  and  no  mines  of  any  description  are  worked.  The  mineral 
wealth  of  the  Island  is,  however,  a  subject  well  worthy  the  attention  of 
the  Government,  and  it  is  to  be  lamented  that  no  inquiry  should  have 
been  made  as  to  their  state.  The  copper  mines,  formerly  so  celebrated, 
can  hardly  be  supposed  to  have  been  exhausted.  Asbestos,  or  amian« 
thus,  of  a  superior  quality  is  found  in  the  country  between  Limassol 
and  Baffon:  it  is  white  and  silky,  and  the  fibre  is  very  delicate. 
Copperas,  or  blue  vitriol,  was  an  article  of  exportation,  during  the 
seventeenth  century.  Talc  is  very  common  in  the  Island,  especially 
about  Lamaca ;  a  kind  of  rock-crystal,  called  the  Cyprus  diamond,  is 
found  near  Baffon  ;  umber  is  also  obtained  in  great  quantities,  and  is 
exported  to  England,  America,  and  Leghorn. 

If  the  mineral  wealth  of  Cyprus  is  at- present  neglected,  such  is  not 
the  case  with  its  salt  lakes,  from  which  much  and  increasing  profit  is 
derived.  There  are  two  lagunes  from  which  the  salt  is  obtained  in 
Cyprus — one  near  Limassol,  and  the  other  near  Lamaca.  The  salt 
yielded  by  the  former  is  the  whitest,  but  that  of  the  latter  the  most 
pungent  Salt  was  an  important  source  of  revenue  in  the  times  of  the 
Lusignan  princes.  The  Venetians  still  later  are  said  to  have  charged 
annually  70  large  vessels  with  salt  The  Turkish  Gbvemment,  till 
within  the  present  year,  has  been  accustomed  to  farm  out  the 
salt  lakes  for  sums  varying  from  200,000  piastres  to  300,000  piastres 
per  annum — ^that  is,  from  1,8001.  to  2,7002. ;  but  this  system  has  now 
been  abandoned,  and  it  has  been  found  that  the  quantity  of  salt  yielded 
this  year  is  20,000  arabas  of  1,000  okes,  or  1^  tons  each :  allowing  20 
per  cent  for  loss,  this  represents  20,000  tons  of  salt,  which,  at  600 
piastres  the  araba,  the  price  at  which  it  is  sold  by  Government,  gives 
8,000,000  piastres,  or  72,7002. ;  this  quantity,  however,  cannot  alwayt 
be  sold  in  one  year.  The  salt  is  heaped  up  in  large  mounds  by  the 
side  of  the  lakes,  and  the  produce  of  the  former  year  must  be  sold  before 
that  of  the  new  year  can  be  touched. 

The  pine  is  almost  the  only  tree  useful  for  construction  that  grows 
in  any  quantity  in  Cyprus.  Extensive  pine-forests  exist  in  the  higher 
mountains,  especially  in  Troodos  ;  some  of  the  trees  are  of  considerable 
size,  but  there  are  no  roads  by  which  lars;e  timber  can  be  transported 
to  the  shore.    The  woods  are  wantonly  thinned  by  the  peasants,  who 
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frequentlj  fire  them.  Tiiere  is  no  kind  of  provision  for  the  preserva- 
tion of  the  forests,  a  circumstance  which  is  much  to  be  regretted, 
owing  to  the  great  scarcity  of  trees  generally  in  the  island.  Cyprus  is 
known  to  have  been  well  wooded  in  ancient  times,  when  it  was  pro- 
bably more  healthy  and  more  productive  than  at  present  The  want 
of  trees  is  very  mnch  felt,  and  the  dryness  and  aridity  of  the  soil  is 
doubtless  owing  to  the  great  lack  of  trees,  whose  presence  would  be  in- 
valuable as  a  means  of  attracting  rains  to  the  earth. 

It  has  been  calculated  that  not  more  than  100,000  acres  of  land  are 
annually  placed  under  cultivation.  This  represents  only  one  seven- 
teenth part  of  the  island ;  but  as  land  is  left  to  lie  fallow  every  alter- 
nate year,  we  naay  consider  that  the  quantity  of  land  under  cultivation 
is  300,000  aeres^  or  between  one-eighth  and  one-ninth  of  the  island. 
The  greater  part  of  the  cultivated  land  is  held  by  peasants,  or  small 
proprietors  ;  there  are,  however,  exceptions,  and  we  find  sometimes  as 
many  as  8,000  echelles,  or  upwards  of  2,000  acres  held  by  single 
proprietors.  Land  in  general  is  cheap,  but  its  price  varies  ac- 
cording to  its  adaptation  for  certain  crops,  its  means  of  irrigation,  and 
its  greater  or  less  distance  from  any  town  or  village.  In  the  Messaoria 
land  averages  from  21  to  32.  lOs.  the  acre.  Good  cotton  land  in  a 
favourable  position  is  worth  about  9/.  the  acre  ;  but  madder  root  land 
at  FamaguBta  commands  a  very  high  price,  as  much  as  90^  per  acre 
having  been  paid  for  it. 

The  chief  products  are  wheat,  barley,  sesame,  vetches,  cotton,  silk, 
nadder-root,  wine,  olives,  raisins,  carobs,  tobacco,  and  colocynth.  The 
wheat  of  Cyprus  is  hard  and  small-grained.  That  grown  in  the  district 
of  Baffo  is  considered  the  best.  The  seed  time  for  wheat  commences 
in  October,  and  the  sowing  is  continued,  as  the  weather  permits,  until 
tiie  banning  of  Jannary.  The  harvest  commences  at  the  end  of  May 
or  b^inning  of  June.  The  average  yearly  produce  of  wheat  is  about 
80,000  quarters  ;  last  year's  harvest  was  unusually  good  ;  it  is  supposed 
to  have  yielded  as  much  as  120,000  quarters. 

The  barley  of  Cyprus  is  of  a  good  description,  and  superior  to  the 
ordinary  Egyptian  barley  ;  it  is  sown  during  September,  and  the  two 
following  months,  and  is  reaped  at  the  close  of  April  and  beginning  of 
May,  thus  preceding  the  wheat  harvest  by  about  six  weeks.  The  average 
yearly  produce  of  barley  is  120,000  quarters.  The  harvest  of  the  past 
year,  which,  as  stated  above,  was  very  abundant,  yielded  180,000  quarters. 
The  average  yearly  value  of  wheat  and  barley  exported,  from  1857  to 
1860,  was  33,000/. 

The  cotton  of  Cyprus  is  of  an  inferior  quality  ;  it  is  of  the  short- 
stapled  variety ;  American  cotton-seed  has,  however,  latterly  been  intro- 
duced, and  its  cultivation  having  proved  very  successful,  its  merits  are 
becoming  thoroughly  appreciated  by  the  growers.  We  may  therefore 
look  forward  to  seeing  it  largely  introduced,  and  gradually  supplanting 
the  native  cotton.    The  quantity  of  cotton  produced  is  small,  con? 
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sideling  the  great  capabilities  which  the  island  possesses  for  the  culture 
of  this  important  phint.  It  was  anticipated  that  last  yeat^s  produce 
would  be  as  much  as  10,000  bales ;  but  owing  to  the  injury  sustained  by 
the  plants,  which  were  withered  by  the  north  winds,  the  harvest  has  in 
reality  fallen  short  of  7,000  bales,  or  1,820,000  lbs.  This  is  perhaps 
only  a  twentieth  part  of  the  quantity  of  cotton  which  the  island  is 
capable  of  producing.  Under  Venetian  rule,  Cyprus,  according  to 
Mariti,  exported  annually  as  much  as  30,000  bales,  or  6,600,000  lb.  of 
cotton.  The  greater  part  of  that  now  exported  goes  to  France,  by  Mar- 
seilles. 

The  best  time  for  sowing  cotton  is  in  the  month  of  May ;  of  late 
years,  however,  the  sowing  has  been  deferred  to  the  end  of  June^  and 
even  to  July,  in  order  to  avoid  the  ravages  of  the  locusts ;  much  loss  is 
caused  by  deferring  the  sowing  till  so  late.  The  ground  in  May  is  stUl 
soft,  and  better  fitted  for  the  reception  of  the  seed  than  in  June  or 
July,  when  it  has  become  hard  and  dry.  The  cotton,  too,  which,  is 
sown  early,  arrives  at  maturity,  and  is  fit  for  picking,  before  the  October 
rains,  which  are  injurious  to  it.  It  likewise  arrives  at  a  more  perfect  * 
state  of  maturity  than  that  planted  later,  the  autumnal  heat  not  being  suf- 
ficiently great  to  open  the  pods,  and  to  impart  to  the  cotton  the  white, 
soft,  and  silky  appearance  which  it  acquires  from  exposure  to  a  greater 
degree  of  heat 

Madder-roots  are  a  very  important  and  an  increasing  produce  of 
Cyprus.  The  plain  of  Morphon,  the  village  of  Aghia  Irene,  and  Fama- 
gusta,  are  the  localities  where  it  is  produced  in  the  largest  quantities, 
though  it  is  also  cultivated  in  one  or  two  other  places.  Its  culture 
requires  the  greatest  care,  but  the  profit  is  very  great  It  is  planted  in 
November,  January,  and  February,  and  the  roots  are  gathered  in  June 
and  in  December.  That  picked  in  December  is  the  best.  The  madder- 
roots  produced  at  Irene  are  the  finest,  and  have  the  richest  colour  ;  those 
of  Morphon  are  the  next  esteemed,  and  afterwards  those  of  Famagusta. 
At  Morphon  and  Irene  the  roots  are  in  the  greatest  perfection  three  years 
after  planting,  and  it  is  then  that  they  should  be  picked.  At  Fama- 
gusta  they  are  best  fit  for  picking  eighteen  m6nths  after  planting  ;  but 
in  order  to  obtain  more  rapid  profits  they  are  picked  at  Morphon  at 
two  years,  and  at  Famagusta  one  year  after  planting.  Although  the 
madder-roots  produced  at  Famagusta  are  inferior  to  those  produced  at 
Aghia-Irene  and  Morphon,  yet  the  price  of  madder  lands  at  Famagusta 
is  five  times  greater  than  at  the  latter  places  ;  this  is  owing  partly  to 
the  more  convenient  position  and  the  larger  population  of  the  district  of 
Famagusta,  and  also  to  the  greater  profit  obtained  by  the  earlier  growth 
of  the  root. 

The  best  silk  is  produced  in  the  district  of  Baffo  ;  it  is  also  raised 
at  Varoschia,  near  Famagusta,  in  the  district  of  Carpas,  at  Cythrceay 
north-east  of  Nicosia,  and  at  Marataesa,  in  the  Troodos  region.  The  silk 
of  Baffo  is  chiefly  yellow  ;  that  of  Varoschia  and  Carpas^  white.  Hie 
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cocoons  of  Maratassa  are  remarkable  for  the  beauty,  and  the  brilliancy 
of  their  colour.  The  quantity  of  silk  produced  in  Cyprus  averaged  about 
56,000  lbs.,  one  half  of  which  is  raised  in  the  district  of  BafFo ;  but 
within  the  last  two  or  three  years  there  has  been  a  falling  off  in  this 
produce.  About  a  tenth  of  it  is  consumed  in  native  manufactures.  The 
greater  part  of  that  exported  goes  to  France. 

The  wines  of  Cyprus  form  one  of  its  principal  articles  of  export ; 
they  are  of  two  kinds,  the  ordinary  black  wine,  which  is  coarse 
and  heady,  with  a  strong  taste  and  smell  of  tar  ;  this  it  acquires  from 
the  jars  in  which  it  is  kept,  and  the  skins  in  which  it  is  transported, 
being  always  coated  inside  with  tar,  to  preserve  them  from  leaking. 

The  tarry  taste  of  the  wine  is  highly  disagreeable,  though  the  people 
of  the  country  are  very  partial  to  it,  and  consider  it  wholesome.  This 
wine  is  largely  exported  to  Egypt,  Syria,  and  Trieste.  The  other  kind 
of  wine,  and  that  best  known  in  Europe  is  the  Commanderia,  which 
derived  its  name  from  a  commandery  formerly  possessed  by  the  Knights 
Templars  at  CoUossi,  near  LimassoL  It  is  a  sweet  malmsey  wine,  but 
strong  and  heady.  When  free  from  the  taste  of  tar  it  is  rather  agreeable. 
It  keeps  remarkably  well,  and  improves  with  age.  When  new  it  is  of  a 
dark  colour,  like  brown  sherry  ;  after  it  has  been  kept  two  or  three 
years  it  becomes  much  paler,  but  with  age  it  again  becomes  dark  coloured, 
the  very  old  Commanderia  being  almost  blapk. 

Laige  quantities  of  it  are  annually  sent  to  Trieste  and  Constanti- 
nople, and  some  of  the  older  and  better  qualities  are  shipped  to  France 
and  Italy.  It  does  not  appear  to  suit  the  English  taste,  for  it  is  never 
exported  thither,  for  the  trade,  and  seldom  purchased  by  travellers.  M. 
Fourcade,  a  former  French  consul,  in  a  report  made  in  1 844  to  the  French 
Qovemment,  states  that  an  area  of  8,000  hectares,  or  a  little  less  than 
20,000  acres,  is  occupied  by  vineyards,  which  produce  annually  about 
140,000  hectolitres,  or  upwards  of  3,000,000  gallons  of  wine.  At  the 
present  time,  however,  it  is  calculated  that  little  more  than  half  this 
quantity  is  produced.  The  decrease  is  owing  partly  to  the  oidium,  or 
disease  of  the  grape,  which  has  prevailed  more  or  less  for  the  lust  eleven 
years,  but  chiefly  to  an  internal  duty  of  10  per  cent.,  over  and  above 
the  tithe  and  export  duties,  which  has  been  lately  imposed  upon  wines  ; 
on  this  account,  and  owing  to  the  harassing  manner  in  which  it  is  col- 
lected, the  peasants  prefer  selling  their  grapes  or  making  them  into 
raisins,  rather  than  making  wine  to  be  subject  to  the  payment  of 
this  tax. 

The  sale  of  carobs,  or  locust  beans,  was  till  within  thirty-six  years  a 
Gk>vernment  monopoly.  Since  it  has  been  abolished  the  cultivation  of 
the  carob  tree  has  been  greatly  increased ;  wild  trees  have  been  grafted 
and  new  plantations  are  eveiywhere  springing  up.  In  1852 
27,000  cwt.  of  locust  beans  were  exported.  The  exportation  in  1862 
was  180,000  cwt.,  value  about  27,000/.  It  is  exported  principally  to 
Trieste,  and  to  the  Russian  poiis  in  tlie  Black  Sea.   The  tree  grows 
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wild  throughout  the  island,  but  it  la  more  particularly  abundant  in 
the  districts  of  Limassol  and  Kerinea.  The  finest  trees  are  found  at 
Lefcara.  It  has  been  observed  that  the  plantations  at  a  distance 
from  the  sea  are  more  productive  than  those  in  the  immediate  vicinity 
of  the  coast. 

Olives  are  one  of  the  chief  of  the  indigenous  trees  of  Cyprus. 
They  are  constantly  found  in  company  with  the  carob  trees  at  the 
base  of  the  moimtains  skirting  the  plains,  and  forming  a  line  of 
demarcation  between  the  uncultivated  mountain  sides  and  the 
cultivated  lands.  Vast  quantities  of  olive-trees  are  scattered  over 
the  country,  especially  in  the  district  of  Baffo,  in  a  wild  state,  and 
consequently  unproductive.  These  trees  merely  require  grafting  to 
render  them  fruitful,  and  capable  of  yielding  great  quantities  of  oil 
for  commerce,  yet,  in  spite  of  the  profusion  in  which  the  tree  is 
found,  it  is  frequently  necessary  to  import  oil  into  Cyprus  for  local  con- 
sumption. 

The  fruit-trees  of  Cyprus,  as  might  be  expected  from  its  geographical 
position,  are  mostly  those  peculiar  to  southern  countries.    The  palm- 
tree  abounds  in  Nicosia  and  Lefca  ;  it  is  foand  in  smaller  numbers  in 
Lamaca  and  Limassol.   Its  presence  in  the  villages  generally  indicates 
Turkish  inhabitants,  the  Mussulmans  being  much  attached  to  this  tree. 
The  dates  which  it  bears  are  inferior  to  those  of  Egypt,  and  never 
attain  the  same  degree  of  maturity.   Orange,  citron,  lemon  and  cedrat- 
trees  are  largely  cultivated  in  the  gardens  throughout  Cyprus,  though 
not  in  sufficient  quantities  to  permit  of  exportation  ;  indeed  oranges  are 
occasionally  imported  into  Cyprus  from  Tripoli  and  Ja£^.  Pomegra- 
nates are  very  abundant ;  a  certain  quantity  is  annually  exported  to 
Alexandria.    The  island  produces  two  kinds  of  apricots,  one  small  and 
of  a  very  poor  quality,  which  is  considered  unwholesome  ;  the  other 
kind,  called  the  caisha,  is  of  the  sweet-kemelled  variety,  and  very 
luscious-;  great  quantities  of  it  are  eaten  without  inconvenience.  The 
fig  tree  is  very  common.   The  prickly  pear  lines  the  hedges  along  the 
road  sides,  and  by  the  gardens.   A  small  description  of  cherry  is  found 
in  one  paii;  of  the  islsud,  and  sold  in  the  markets  of  Nicosia  and  Lanarca. 
Apples  and  pears  are  raised  in  small  quantities,  but  the  quality 
of  both  these  fruits  is  very  inferior.    Walnut  and  almond-tress  are 
rare,  but  they  are  found  here  and  there  in  the  island.    Peaches  are 
not  uncommon,  but  they  are  hard,  and  only  fit  for  cooking.  Grapes 
are  abundant,  and  of  excellent  quality.    Melons  and  water-melons 
are  produced  in  considerable  quantities ;  the  ordinary  melons  have 
little  of  the  aroma  of  the  melon,  but  resemble  more  the  cucmnber 
in  flavour;  there  is,  however,  another  description,  called  tumbur», 
which  is  sweet  and  well-flavoured.    The  water-melons  are  smaller 
than  those  of  Jaffa,  and  by  no  means  equal  to  them  in  taste. 

Cyprus  is  very  well  supplied  with  vegetables,  the  principal  ot  which 
•re  potatoes,  pumpkins,  cucumbers,  lettuces,  tomatoes,  the  aubergine, 
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or  ptuple  fruited  variety  of  the  ^-plant,  cabbages,  cauliflower,  spiii%ch| 
celeiy,  broad-beans^  Freacb-beans,  lentils,  onions,  the  HibiKUS  escu- 
lenttu,  and  the  Colocasia, 

'fhe  mannfactaies  of  Cypros  are  inconsiderable.  Formerly  a  great 
trade  was  carried  on  in  native  calicoes  printed  at  Nicosia,  for  divan  and 
quilt  covers,  which  were  exported  to  various  parts  of  the  Levant  This 
industry  has,  however,  greatly  fedlen  off  of  late.  About  fifteen  years 
since  there  were  as  many  as  forty  or  fifty  establishments  for  printing 
calicoes,  at  present  there  are  but  five  or  six.  Some  very  pretty  light 
silk  stuffs  are  manufactured  at  Nicosia  for  dresses,  scarfs,  shirts,  mos- 
quito-nets, and  pocket  handkerchiefs ;  the  latter  are  very  good,  and  equal 
to  any  made  in  France.  The  gold  and  silk  embroidery  of  Nicosia  is 
greatly  admired.  Tanning  is  carried  on  to  some  extent ;  fine  blue, 
yellow,  and  red  leather  is  made  for  Turkish  shoes  and  slippers  ;  some 
quantity  of  it  is  exported  to  Alexandria.  Three  soap  factories  have 
also  lately  been  opened  at  Lamaca. 

Some  idea  of  the  trade  of  Cyprus  may  be  gathered  from  the  following 
Table,  showing  the  quantity  and  the  value  of  the  articles  exported  from 
the  ports  of  Lamaca  and  Lamassol,  during  the  year  1862 : — 


Articles  Exported. 

Quantities. 

Value. 

Wheat   

..  qrs. 

9,800 

£ 

12,282 

Barley   

n 

28,076 

16,280 

Carobs   

tons. 

9,000 

27,210 

Madder-roots 

cwt. 

3,430 

4,670 

Cotton   

.  lbs. 

604,000 

18,367 

Wool   

cwt. 

2,600 

4,762 

Silk   

.  lbs. 

26,600 

12,925 

Silk-worm  Seed  and  Cocoons  .. 

6,332 

Linseed  

,  cwt 

2V4OO 

1,470 

Sesame  

2,100 

1,714 

Common  Wine  

.  galls. 

606,500 

25,274 

Commanderia  Wine   

99 

101,300 

6,000 

Eaki   

•  99 

117,133 

11,166 

Salt  .      ...       ...  ••• 

.  tons. 

6,000 

17,000 

Skins  and  Hides  

99 

1,735 

Live  Stock   

99 

6,400 

Flax   

.  cwt. 

2,600 

1,360 

Raisins  •••   

1,280 

770 

Sundries  •••       ...  ••• 

99 

14,430 

Total   

•  ••• 

£188,137 

The  beasts  of  burden  in  ordinary  use  are  the  camel,  the  mide,  ai  d 
the  ass.  The  horse  is  seldom  used,  and  indeed  rarely  seen,  except  in 
towns,  and  there  of  an  inferior  description.  The  mules  and  asses  of  the 
isLand  ace  fine ;  some  of  the  mules  have  an  excellent  amble,  and  art 
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much  esteemed  in  the  Levant.     A  considerable  number  are  yearly 
exported  to  Bhodes.   Asses  are  also  exported  in  some  numbers  to  Syria. 
Oxen  are  employed  exclusively  for  agricultural  purposes ;  they  are  small 
and  lean.   Beef  is  consequently  far  from  good  in  Cyprus.    Cows  are 
never  kept  lor  dairy  purposes,  and  their  milk  is  not  drunk  ;  the  Cypriota 
appear  even  to  have  a  prejudice  against  it   The  flocks  of  goats  and 
sheep  in  Cyprus,  exclusive  of  lambs  and  kids  less  than  one  year  old, 
numbered  last  year  400,000.   The  sheep  are  of  two  kinds — the  small 
and  the  fat-tailed.   Sheep  and  goat  hides  are  largely  tanned  in  the 
island  ;  but  about  two  or  three  thousand  are  sent  to  Europe,  chiefly  to 
Trieste.   About  16,000  lambs'  skins  are  yearly  exported  to  Trieste,  aiid 
about  5,000  kids'  skins  to  Marseilles.    About  3,400  cwt.  of  wool  is 
exported  annually  to  Marseilles  and  Trieste.   The  mutton  of  Cyprus  is 
not  very  good ;  the  flesh  is  coarse,  and  it  has  often  a  strong,  rank  taste. 
Ghat-flesh  is  much  eaten,  and  when  fat  and  young  is  quite  equal  to  the 
mutton.   A  considerable  quantity  of  cheese  is  made  from  the  milk  of 
the  sheep  and  goats  :  the  kind  called  "  helltimi,*'  and  that  made  in  the 
village  of  Agathou,  are  much  esteemed  and  frequently  exported  to 
Syria.    Pigs  are  reared  very  generally  by  the  Christian  population. 
Pork  is  only  eaten  by  the  better  classes  in  winter,  it  being  rightly  con- 
sidered unwholesome  in  summer  ;  but  the  poorer  classes  in  the  countiy 
salt  it,  and  eat  it  largely  in  that  state.   Poultry  is  very  plentiful. 
Turkeys  are  abundant,  and  sold  at  moderate  prices.   Ducks  and  geese, 
owing  to  the  scarcity  of  water,  are  rare.   Game  of  various  descriptions 
abounds  :  partridges  swarm  in  many  parts  of  the  island  ;  hares,  fian- 
colin,  and  the  little  bustard,  are  also  conunon.   Of  birds  of  passage- 
woodcock,  snipe,  and  wild-duck  are  plentiful  in  the  season.  Beccaficos 
are  abundant  in  October  ;  they  are  very  delicious.   The  Cypriots  pre- 
serve them,  partially  boiled  in  Commanderia  wine,  for  winter-eatiiig. 
01'  larger  game,  the  moufflon  is  the  most  remarkable  ;  it  is  found,  and 
sometimes  shot,  in  Mount  Troodos,  but  it  is  difficult  of  approach.  In 
the  forests  of  Acama  and  Carpas,  the  north-western  and  north-eastern 
extremities  of  the  island,  horses,  asses,  and  cows,  are  said  to  rove  at  large 
in  a  wild  state.    They  are  the  descendants  of  domestic  cattle  which 
existed  at  a  time  when  the  island  was  more  populous.   The  fox  is  the 
only  beast  of  prey  now  found  in  Cyprus.    Of  reptiles  and  noxious 
insects,  the  asp  (said  to  be  the  Vipera  Mauritianica),  the  scorpion,  and 
the  tarantula  spider,  are  found.   The  asp  is  much  dreaded  by  the  people 
of  the  country ;  it  is  of  middling  length,  great  thickness,  of  a  blackish 
hue,  with  a  blunt  tail ;  its  bite  is  fatal,  death  ensuing  rapidly.  A  species 
of  large  snake  is  very  common  ;  but  it  is  harmless,  and  said  to  be  a 
determined  foe  of  the  asp.   Birds  of  prey— eagles,  vultures,  buzzards, 
falcons^  and  hawks  are  very  common. 

The  worst  enemy,  however,  amongst  the  animal  creation  which 
Cyprus  has  to  contend  with,  and  the  most  injurious  to  its  agricultural 
prosperity,  is  the  locust   Notices  are  found  in  writers  of  the  fifteenth 
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century  of  the  fearful  depredations  of  this  insept.  It  has  been  imagined 
that  it  has  been  at  different  times  borne  by  the  winds  from  Caramania 
or  Syria,  and  thus  carried  across  the  sea  to  Cyprus ;  it  has  been  again 
thought  that  it  may  have  been  introduced  by  ships  bringing  cargoes  of 
grain.  It  seems,  however,  to  be  indigenous  ;  and  so  wonderfully  pro- 
lific is  it,  that  unless  acti^-e  measures  are  taken  to  extirpate  it,  it  increases 
in  a  few  years  so  rapidly  and  in  such  quantities,  as  to  swarm  in  myriads 
upon  the  face  of  the  country,  to  which  they  are  confined  and  shut  in  by 
the  sea.  When  the  wind,  however,  is  strong  from  the  land  at  the  time 
they  approach  the  coast  in  their  flight,  they  are  carried  out  to  sea  and 
perish  in  vast  quantities.  In^the  month  of  April  the  country  is  alive  with 
locusts ;  they  eat  up  every  green  thing,  and  leave  literally  a  desert',behind 
them.  In  August  they  deposit  their  eggs,  and  shortly  after  die.  The  spots 
where  the  eggs  are  deposited  are  easily  discovered  by  a  shiny  viscous 
matter,  with  which  they  cover  and  solten  the  earth  when  about  to 
deposit  them.  The  male  is  said  to  be  much  more  numerous  than  the 
female.  The  female  lays  two  or  even  three  eggs,  each  of  which 
produces  on  an  average  at  least  thirty  locusts ;  the  egg  being,  in  fact,  an 
agglomeration  of  small  eggs,  in  one  oblong  mass  about  the  size  of  a  pine 
seed,  in  which  the  eggs  are  disposed  close  together  like  seed  in  a  pod. 
With  care  and  perseverance,  Cyprus  might  be  freed  of  this  plague.  By 
a  systematic  and  continual  destruction  of  the  insect  and  its  eggs,  it  would 
almost  disappear  in  the  course  of  three  or  four  years.  The  attempt  was 
made  by  Osman  Pasha,  in  1855-56,  and  proved  very  successful ;  but  it 
was  subsequently  neglected,  and  the  consequence  was  that,  although 
Cyprus  enjoyed  a  few  years  of  freedom  from  this  pest,  yet  they  gradually 
increased  in  number  till  in  1861  the  spring -crops  suffered  fearfully  from 
their  ravages.  During  the  past  year,  Zia  Pasha,  who  for  a  few  months 
was  Governor  of  Cyprus,  took  the  matter  up  actively,  and  through  his 
representations  the  Government  was  induced  to  grant  a  sum  of  2,500 
Turkish  lire  (equivalent  to  about  2,270Z.)  for  carrying  out  various  means 
proposed  for  their  destruction.  At  the  same  time,  a  tax  of  20  okes  ot 
locusts'  eggs  per  head  has  been  imposed  upon  the  inhabitants.  It  is 
calculated  that  from  this  tax  at  least  a  million  of  okes  will  be  derived  ; 
the  oke  having  been  found  to  contain  on  an  average  1,800  eggs,  from 
each  of  which  30  locusts  are  produced.  The  number  of  locusts  (fifty 
thousand  millions)  which  might  thus  be  destroyed  in  the  egg  is  almost 
incredible. 
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BT  ISAAO  LOWTHIAK  BELL. 

The  progress  of  the  maimfacture  of  this — so  far  as  the  arts  are  conr 
cemed — ^new  metal  has  scarcely  been  such  as  to  require  much  to  be 
added  to  those  admirable  researches  bestowed  upon  the  process  by  the 
distinguished  chemist,  M.  St.  Claire  Deville,  of  Paris.   Upon  the  intro- 
duction of  its  manufacture  at  Washington,  three  and  a  half  years  ago^ 
the  source  of  the  alumina  was  the  ordinary  ammonia  alum  of  commerce 
nearly  pure  sulphate  of  alumina  and  ammonia.   Exposure  to  heat 
drove  off  the  water,  sulphuric  acid,  and  ammonia,  leaving  the  alumiiia 
behind.   This  was  converted  into  the  double  chloride  of  aluminium  and 
sodium  by  the  process  described  by  the  French  chemist  and  practised 
in  France,  and  the  double  chloride  was  subsequently  decomposed  by 
fusion  with  sodium.  Faint,  however,  as  the  traces  might  be  of  impurity 
in  the  alum  itself,  they  to  a  great  extent,  if  not  entirety  (being  of  a  fixed 
character  when  exposed  to  heat)  were  to  be  found  in  the  alumina.  From 
the  alumina,  by  the  action  of  chlorine  on  a  heated  mixture  consistii^ 
of  this  earth,  common  salt  and  charcoal,  these  impurities,  or  a  large  pro* 
portion  thereof,  found  their  way  into  the  sublimed  double  chloride^ 
and,  once  there,  it  is  unnecessary  to  say  that,  under  the  influence  of  the 
sodium  in  the  process  of  reduction,  any  silica,  iron,  or  phosphorus  found 
their  way  into  the  alimiinium  sought  to  be  obtained.   Now,  it  happens, 
that  the  presence  of  foreign  matters,  in  a  degree  so  small  as  almost  to 
be  infinitesimal,  interferes  so  largely  with  the  colour,  as  well  as  with 
the  malleability  of  the  aluminium,  that  the  use  of  any  substance  con- 
taining them  is  of  a  fatal  character.   Nor  is  this  all,  for  the  nature  of 
that  compound  which  hitherto  has  constituted  the  most  important 
application  of  this  metal — aluminium-bronze — is  so  completely  changed 
by  using  aluminium  containing  the  impurities  referred  to  that  it  ceases 
to  possess  any  of  those  properties  which  render  it  valuable.    As  an 
example  of  the  amount  of  interference  exercised  by  very  minute  quan- 
tities ol  impurity,  it  is  perhaps  worthy  of  notice  that  very  few  varietieB 
of  copper  have  been  found  susceptible  of  being  employed  for  the  manu- 
facture of  aluminium-bronze  ;  and  hitherto  we  have  not  at  Washington, 
nor  have  they  in  France,  been  able  to  establish  in  what  the  difference 
consists  between  copper  fit  for  the  production  of  aluminium-bronze,  and 
that  which  is  utterly  unsuitable  for  the  purpose.   These  considerations 
have  led  us,  both  here  and  in  France,  to  adopt  the  use  of  another  raw 
material  for  the  production  of  aluminium,  which  either  does  not  con- 
tain the  impurities  referred  to  as  so  prejudicial,  or  contains  them  in 
such  a  form  as  to  admit  of  their  easy  separation.   This  material  is 
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Bauxite,  00  called  from  the  name  of  the  locality  when  it  ia  found  in 
Fanee.   It  containa 


Silica  .... 

.  2*8 

Titanium  . 

31 

Sefiqniozide  of  iron  • 

.  85-5 

Alnmina    •      .  • 

57-4 

Carbonate  of  lime 

0-4 

Water       .  . 

.  10-8 

1000 

The  Bauxite  ia  ground  and  mixed  with  the  ordinaiy  sodaraah  of 
commerce,  and  then  heated  in  a  furnace.  The  soda  combines  with  the 
alumina,  and  the  aluminate  of  soda  so  formed  is  separated  from  the 
inaolalde  portions^-vii.,  peroxide  of  iron,  silico-aluminate  of  soda,  &C., 
by  lixiviation.  Muriatic  acid  or  carbonic  acid  is  then  added  to  the  solu- 
tion, which  throws  down  pure  alumina.  The  remainder  of  the  procesa 
IB  precisely  that  which  is  described  by  Mons.  St  Claire  Deville.  The 
alumina  is  mixed  with  common  salt  and  charcoal,  made  into  balls  the 
sizeof  an  oiange,  and  dried.  These  balls  are  placed  in  vettical  earthem 
retorts,  kept  at  a  red  heat,  and  through  the  heated  contents  chlorine  gas 
is  passed.  The  elements  of  the  earth,  under  the  joint  influence  of  carbon 
and  chlorine  at  that  temperature,  are  separated — ^the  carbon  taking  the 
oxygen,  and  the  chlorine  the  aluminium.  This  latter  substance  accom* 
panied  by  chloride  of  sodium  (common  salt),  sublimes  over,  and  ia 
collected,  as  a  double  chloride  of  aluminium  and  sodium.  In  small 
iron  retorts,  kept  at  as  high  a  temperature  as  iron  can  bear,  a  mixture  of 
soda  (carbonate  of  soda),  and  carbonaceous  matter,  with  a  little  ground 
chalk  is  placed.  The  metallic  base  ot  the  alkali  distils  over  and  ia 
collected  in  coal  oiL  A  portion  of  the  double  chloride  and  sodium, 
along  with  fluxes,  is  exposed  to  a  full  red  heat  in  a  roverberatoiy 
furnace.  The  sodium  seizes  the  chlorine  combined  with  the  aluminium, 
and  thus  liberates  the  latter  metal,  which  &lls  to  the  bottom  of  the 
fused  mass. 

Aluminium  is  used  in  sufficient  quantity  to  keep  the  only  work  in 
England — viz.,  that  at  Washington —pretty  actively  employed.  As  a 
substance  for  works  of  art,  when  whitened  by  means  of  hydrofluoric 
and  phosphoric  acid,  it  appears  well  adapted,  as  it  runs  into  the  most 
complicated  patterns,  and  has  the  advantage  of  preserving  its  colour, 
from  the  absence  of  all  tendency  to  unite  with  sulphur,  or  to  become 
affected  by  sulphuretted  hydrogen,  as  happens  with  silver. 

A  large  amount  of  the  increased  activity  in  the  manufacture  referred 
to,  is  due  to  the  exceeding  beauty  of  the  compound  with  copper,  already 
spoken  of,  which  is  so  like  gold  as  scarcely  to  be  distinguishable  from 
that  metal,  while  it  possesses  the  additional  valuable  property  of  being 
nearly  as  hard  as  iron. 
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This  alloy,  or  aluminium  bronze,  as  it  is  termed,  is  a  discovery  of 
Dr.  John  Percy,  F.R.S.,  and  appears  to  be  a  true  chemical  compound. 
Copper  is  melted  in  a  plumbago  crucible,  and  after  being  removed  from 
the  furnace,  the  solid  aluminium  is  added.  Tlie  union  of  the  two 
metals  is  attended  with  such  an  increase  of  temperature,  that  the  whole 
becomes  white  hot,  and  unless  the  crucible  containing  the  mixture  is  of 
refractory  material,  a  vessel  which  has  resisted  a  heat  sufficient  to  effect 
the  fusion  of  copper  melts  when  the  alnminium  is  added. 

Mr.  Gordon  was  the  first,  it  is  believed,  who  detected  and  determined 
the  amount  of  tension  wire  of  aluminium  bronze  was  capable  of  resist- 
ing, which  he  found  to  be  between  that  of  the  best  iron  and  the  best 
steel  wire.  Colonel  Strange,  of  the  Royal  Astronomical  Society,  inves- 
tigated its  properties,  which  were  given  in  a  very  able  paper  in  the 
Transactions  of  that  body.  Its  malleability,  ductility,  and  capability  of 
being  finely  divided  and  engraved  upon,  along  with  its  great  strength, 
induced  the  Colonel  to  recommend  its  adoption  in  the  theodolite  used 
in  the  Trigonometrical  Survey  of  India. 

At  the  Elswick  Ordnance  Works,  Captain  Noble,  IUl,  confirmed 
previous  experiments  on  the  capability  of  aluminium  bronze  to  resist 
longitudinal  and  transverse  fracture,  and  in  addition  to  this  he  ascer- 
tainect  that  its  position  to  withstand  compression  stood  halfway  between 
that  of  the  finest  steel  and  the  best  iron. 

The  bronze,  containing  ten  parts  of  aluminium  and  ninety  of  copper, 
affords  an  alloy  endowed  with  the  greatest  strength,  malleability,  and 
ductility.  The  colour  of  the  copper  is  affected  by  a  very  trifling  addi- 
tion of  the  other  constituent,  and  the  alloy  gradually  improves  in  the 
valuable  qualities  just  mentioned,  until  the. proportions  given  above  are 
reached.  After  this,  t.e,  when  more  than  ten  per  cent,  of  aluminium 
enters  into  the  composition  of  the  bronze,  the  alloy  gradually  becomes 
weaker  and  less  malleable,  and  at  length  is  so  brittle  that  it  is  easily 
pounded  in  a  mortar. 

Washington  Chemical  Works. 


THE  TRADE  OF  MARSEILLES. 

BY  MR.  CONSUL  MARK. 

A  very  large  importation  of  wheat  and  grain  was  effected  at  this  port 
during  1861.  In  the  last  six  months  of  the  year,  4J  millions  of  hecto- 
litres (1,647,640  quarters)  arrived  here  from  the  Black  Sea  and  Sea  of 
Azof.  The  short  crop  of  1861,  and  the  abolition  of  the  sliding  scale  in 
France,  conduced  to  this  large  importation  of  wheat,  which,  under  the 
circumstances,  it  was  expected  would  have  been  much  larger.  But,  aboat 
the  month  of  November,  the  Marseilles  merchants  found,  much  to  their 
surprise,  that  very  large  quantities  of  wheat  were  being  poured  into 
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Fianoe  by  the  eastern  frontier^  the  continental  railways  having  offered 
great  facilities  lor  the  conveyance  of  grain ;  prices  fell,  therefore,  to  snch 
an  extent  that  the  Marseilles  speculators  in  grain  lost  very  considerable 
sums  of  money.  The  increasing  railway  facilities  throughout  Europei 
and  the  prevalence  of  steam  navigation,  as  well  as  the  large  production 
of  wheat  in  America,  the  Baltic,  and  other  grain-producing  countries,- 
which  can  now  be  easily  poured  into  French  and  foreign  ports,  whenever 
required,  render  it  unlikely  that  Marseilles  will  ever  again  see  so  large 
an  importation  of  wheat  as  occurred  during  the  last  season,  which  was 
almost  entirely  drawn  from  the  Black  Sea  and  Sea  of  Azof. 
Table  SHowiNa  amounts  of  Wheat  imported  at  Marseilles. 

Quarters.  Quarters. 


1852    695,400 

1853   1,406,600 

1854    905,880 

1855    860,720 

1856    1,864,250 


1857    1,479,955 

1858    1,072,204 

1859    696,253 

1860    475,112 

1861    2,063,520 


Sugar, — There  are  several  large  establishments  at  Marseilles,  which 
last  year,  collectively,  refined  about  50,000  tons  of  sugar,  of  which 
33,000  tons  were  exported  to  the  ports  of  Italy,  the  Levant,  Black  Sea, 
and  Dannbe,  the  remainder  having  been  taken  up  for  home  consump- 
tion. This  large  branch  of  foreign  trade  appears  likely  to  remain 
stationary  for  the  present,  owing  to  the  uncertain  legislation  prevailing 
with  regard  to  duties  and  drawbacks,  as  well  as  to  the  fact  of  the  suc- 
cessful efforts  of  the  Belgian  and  Dutch  refiners,  whose  products  meet 
those  of  Marseilles,  in  many  of  the  aforesaid  ports.  Some  parts  of  the 
Mediterranean,  also  which  formerly  provided  themselves  with  sugar 
through  Marseilles,  now  import  that  article  direct  from  the  producing 
countries,  and  are  setting  up  refineries  of  their  own.  A  large  quantity 
of  the  raw  sugar  which  arrives  from  Havana,  is  now  being  brought  here 
by  Spanish  vessels,  which  enjoy  such  privileges  in  Cuba,  that  they  can 
bring  sagsCr  here  at  rates  sufficiently  low  to  displace  a  large  amount  of 
the  French  tonnage  which  was  formerly  employed  in  this  particular 
branch  of  trade. 

Coffee. — The  importation  of  coffee  has  fallen  off  considerably  in  com- 
parison with  that  of  1860,  in  which  year  it  amounted  to  20,000  tons, 
that  of  1861  being  only  18,000  tons.  It  is  becoming  evident,  that  not 
only  are  the  several  countries  in  the  Mediterranean,  which  formerly 
drew  their  supplies  from  Marseilles,  importing  this  article  direct  from 
the  producing  countries,  but  also  that  the  high  rates  charged  by  the 
Paris  and  Lyons  Railway  Company  seriously  impede  the  trade  in  this 
article  with  the  interior  of  France  and  Switzerland  by  way  of  Marseilles. 
It  costs  ten  francs  more  to  send  a  ton  of  coffee  from  Marseilles  to  Basle, 
than  the  same  would  cost  by  way  of  Havre  to  that  destination.  Like- 
wise the  railway  was  found  to  be  so  totally  inadequate  to  the  forwarding 
of  the  vast  quantities  of  grain  imported  last  year,  that  not  only  coffee 
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■uffered  muoli  detention  here  thexeby,  but  numy  other  important  aitioles 
destined  for  the  interior. 

Ot2&edf.*— There  is  no  more  interesting  branch  of  commerce  at  Mar- 
seilles than  that  of  the  oil  seeds  imported  of  late  years  £rom  Turkey, 
llgypt,  India,  and  Attica.  The  importations  appear  to  increase  steadily, 
and  they  amounted  last  year  to  1,033,020  metrical  quintals  (about 
92,647  tons).  The  quantity  of  sesamum  seed  sent  here,  generally  from 
the  Levant  ports,  Bombay  and  Eurrachee,  in  preceding  years,  was 
larger  than  that  imported  in  1861,  owing  to  the  shortness  of  the  ciops 
in  all  those  countries. 


Tablb  BHowma  thb  Imporiatiozth  of  Oil  Seeds,  hT  Mbtsicai^ 
Quintals,  from  1865  to  1861. 


BeaamoB. 

▲raohides. 

Lineeed. 

Cotton 

Cocoa  nut 

and 
Palm  nut 

VtrioiU. 

TotaUr 

Levant 

India  ft 
Aftrica. 

Senegal. 

India. 

Seed 

1  liillil 

1M,708 
194,406 
117,000 

00,690 
188.42ft 
116,900 

79,699 

190,512 
876,841 
A7ft,8S0 
460,87ft 
490,880 
8r>S,095 
810,590 

226,290 
270,74tJ 
260,426 
260,246 
211,700 
216,670 
176,880 

21,660 
64,716 
8,166 
1,910 
1,170 
640 

124,478 
167,871 
64,890 
66,678 
162,680 
246,780 
2a,060 

88,786 
99,948 
65,8«7 
10,6Ift 
80,890 
49,070 
67,099 

18,166 
19,052 
81,077 
86,440 
29,700 
46,666 
46,990 

1,760 
10,760 

8,900 
14,876 

8,850 
66,880 
111,670 

76S,S82 
1,101,359 
1,168,1S9 

917,872 
1,061,988 
1,023,970 
U088,020 

Metrical  Quintals  of  100  kilogrammes  each. 

OUve  Oil — ^The  importation  of  olive  oil  during  1861  was  inferior  to 
that  of  the  preceding  year,  the  crops  having  been  generally  deficient 
throughout  the  countries  surrouuding  the  Mediterranean.  Three 
qualities  of  oil  are  imported  here  ;  the  most  impure  are  chiefly  imported 
&om  Algeria,  Tunis,  Morocco,  Candia,  and  the  Levant  These  inferior 
oils  are  chiefly  used  here  for  the  manufacture  of  soap.  They  are  also 
clarified  as  lamp  oil,  and  kept  for  home  consumption,  and  sometimes  re- 
exported :  they  are  also  used  for  lubricating  purposes.  A  middling 
quality  of  oil  is  received  from  Corsica  in  considerable  quantities,  as 
also  from  the  Riviera  of  Qenoa  and  Naples.  The  finest  qualities  of  oil 
for  the  table  are  received  only  from  Genoa,  Tuscany,  and  Naples.  About 
8,000  tons  of  foreign  olive  oil  were  imported  in  1861. 

108,000  tons  of  oil  seeds,  which  were  crushed  here  last  year,  yielded 
about  40,000  tons  net  of  oil ;  in  addition  thereto,  about  3,000  tons  of 
cocoa-nut  and  palm  oil  were  produced  by  the  mills  here.  Of  this  large 
quantity  of  oil,  one-half  at  least  was  converted  into  mottled  and  white 
soap.  There  was  less  oil  sent  away  from  Marseilles  last  year  than  usual, 
there  having  been  a  very  abundant  crop  of  colza  in  the  north  of  France, 
which  largely  supplied  England,  Holland,  Belgium,  Germany,  and 
Switzerland,  countries  which  have  generally  drawn  their  supplies  from 
Marseilles.  About  15,000  tons  of  oil  were  sent  into  the  interior  of  the 
country  by  raiL  About  1,350  tons  of  linseed  oil  were  brought  to  Mar- 
seilles last  year,  the  low  prices  in  England,  and  the  duty  of  six  francs 
per  hectolitre,  permitting  the  importation. 
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OH-cake. — ^Tha  laige  importatioiiB  of  oil-Beeds  here  during  the  last 
few  years,  have  led  to  a  great  increase  in  the  mannfaetuie  of  oil-eake^ 
now  so  laigely  used  both  for  feeding  cattle  and  for  manure,  and  of 
which  considerable  quantities  are  exported  from  Marseilles.  The 
following  are  about  the  quantities  of  oil  cake  manufsctured  here  from 
the  various  kinds  of  oleaginous  seeds  imported 

Sesamum   •  •  •  • 

Arachis  

Linseed  «... 
Cotton  Seed  •  .  . 
Cocoa  Nut  .  •  • 
Palm  Nut  .  .  •  • 
Turnip  Seed  .   .  . 

Soap, — ^About  5,000  tons  of  soap  were  exported  last  year  from  this 
port,  forming  rather  more  than  half  of  the  general  exportation  of  soap 
from  France. 

SUk, — ^The  silk  trade  during  1861  was  exceedingly  depressed  at  Mar- 
ines. The  importations  of  silk  at  this  port  were  seriously  affected  by 
tibe  low  fr*eights  offered  by  the  Peninsular  and  Oriental  Steam  Naviga- 
tion Company  for  conveying  silk  to  England,  and  by  the  superior  com- 
mercial feudlities  offered  to  purchasers  in  that  country.  The  great  stag- 
nation of  the  silk  manufacture  at  Lyons  and  St  Etienne,  owing  to  the 
"Very  limited  depiand  for  silk  goods  from  America,  likewise  caused 
much  unsteadiness  in  the  trade  here,  and  prices  fell  considerably.  Even 
the  deficiency  of  the  crop  in  France  has  not  had  the  effect  of  keeping  up 
prices. 


Table  showing  LiiPORTATiONS  op  Silk,  from  1869  to  1861. 


1869. 

1860. 

1861. 

China.   •   .  . 

7,640 

7,132 

7,970 

Bengal    .    .  . 

1,250 

308 

682 

Broussa  .   .  . 

840 

790 

922 

Syria  .... 

360 

463 

578 

Salonica  .    .  . 

157 

186 

156 

Asia  Minor  .  . 

426 

610 

283 

Persia .... 

e,018 

7,106 

5,062 

Divers    .   .  . 

662 

1,049 

1,412 

Total  Bales  . 

17,153 

17,644 

17,855 

About  540,000  kilogrammes  of  cocoons  were  imported  here  last  year, 
against  812,000  in  1860.  Greece,  Turkey  in  Europe,  and  Asia  Minor, 
famished  during  the  six  years  ending  in  1861,  about  4,500,000  kilo- 
grammes of  cocoons,  worth  about  90,000,000  francs. 


214,599  metrical  quintals 

119,221  n 

168,742  „ 

53,672  „ 

3,825  „ 

26,704 

85,924  ^ 
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Wool — ^The  largest  importations  of  wool  ever  seen  at  Maiseillefl 
occurred  in  1861.  Prices,  nevertheless,  kept  rising  until  the  autumn, 
when  they  would  probably  have  settled  down,  had  not  a  sudden  demand 
for  16,000  bales,  for  the  service  of  the  United  States  army,  been  made 
in  time  to  keep  them  up.  As  there  are  no  woollen  manufactures  in  this 
part  of  France,  this  commodity  is  generally  forwarded  at  once  to  the 
more  northern  parts  of  the  country.  The  trade,  however,  is  greatly 
kept  down  by  the  high  tariffs  of  the  railway  companies.  It  now  costs 
120  francs  per  ton  to  send  wool  from  Marseilles  to  Roubaiz,  whilst 
English  or  Qerman  railways  would  convey  the  same  for  a  like  distance 
for  one-half  the  amount  Much  apprehension  exists,  therefore,  that  the 
wool  trade  of  Marseilles  will  not  be  able  to  compete  with  the  foreign 
trade,  particularly  Iq  the  face  of  the  treaty  with  England. 

Total  Importation  of  Wool,  from  1856  to  1861. 

Bales.  Bales. 


1856    86,040 

1857    98,955 

1858    56,846 


1859  .    .    »   .    .  80,210 

1860  .....  102,095 

1861    111,098 


Metals, — ^The  trade  in  metals  was  much  affected  during  1861  by  the 
American  crisis,  and  also  by  the  change  in  the  Customs'  tariff. 

Lead  occupied  the  first  place  amongst  the  metals  imported  at  Mar- 
seilles :  about  12,000  tons  of  rough  ore  were  imported  and  smelted  here, 
yielding  about  5,000  tons  of  argentiferous  lead.  Nearly  13,000  tons  of 
pig-lead  were  likewise  landed  here,  and  the  silver  extracted  therefrom. 

Iron  and  steel  rank  next,  about  12,000  tons  thereof  having  been  im- 
ported, as  also  8,000  tons  of  iron  ore  from  Elba  and  Spain. 

The  following  note  will  show,  more  or  less,  the  quantity  of  the  dif- 
ferent ores  and  metals  imported  at  Marseilles  during  1861  : — 

Ores, 

Kilogrammes. 


Iron   8,226,000 

Copper   864,737 

Lead   12,841,603 

Zinc    .   .   ;   1,050 

Antimony   26,029 

Manganese   858,809 

Metals. 

Pig-iron                                   .  9,013,900 

Iron  in  bars,  sheet  iron  and  old  iron  2,889,263 

Steel  bars,  plates,  and  wire   .   .   .  292,180 

Copper   1,983,114 

Tin    127,800 

Lead   15,034,148 

Zinc   367,203 
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Coal  and  Fuel — ^Abuut  32,000  tons  of  foreign  coal  only  were  im- 
ported here  during  1861,  of  which  a  large  proportion  was  re-exported. 

The  late  treaty  of  commerce  with  England  has  caused  but  little 
change  in  this  trade,  which  is  likely  to  remain  stationary,  in  consequence 
of  the  great  development  of  the  coal  mines  in  the  neighbourhood  of 
Marseilles.  The  English  coal  brought  here  is  now  only  used  by  the 
Gas  Company  for  lighting  the  town.  320,000  tons  of  French  coal  were 
brought  to  Marseilles  last  year  by  railway,  principally  from  the  depart- 
ment of  the  Gkurd.  About  60,000  tons  of  lignite  were  also  derived  from 
the  mines  in  the  neighbourhood  of  this  town.  Nearly  80,000  tons  of 
small  coal  are  used  annually  in  this  neighbourhood  in  the  manu- 
facture of  soda.  A  considerable  quantity  of  French  coal  was  ex- 
ported last  year,  which,  together  with  that  used  on  board  of  the  steam- 
ships belonging  to  the  port,  amounts  to  about  10,000  tons. 

Timber,  Dealt,  and  Staves,— 8,400  loads  of  deal,  100,000  planks, 
and  9,000,000  staves,  were  landed  here  in  1861  from  the  Adriatic 

About  25,000  dozen  deals  arrived  here  from  the  Baltic,  and  2,000,000 
staves  were  imported  from  America.  The  timber  trade  with  the  Baltic 
is  increasing,  owing  to  the  large  demand  for  the  building  trade,  which 
has  been  so  active  of  late  in  France. 

Hides, — ^The  following  Table  shows  the  importation  of  hides  at  Mar- 
seilles during  the  last  ten  years,  and  the  countries  whence  they  have 
been  received : — 


Baenos  Ayres 

and 
Montevideo. 


161,411 
168,092 
97,943 
90,881 
40,127 
135,113 
149,470 
107,800 
199,409 
126,702 


Rio  Grande. 


76,856 
19,000 
23,290 
68,911 
66,309 
47,267 
14,601 
36,211 
24,877 
16,393 


Brazil. 


Various 
GoiiD  tries. 


19,787 
21,699 

8,604 
16,016 
17,386 
24,891 

6,942 

1,800 
900 

1,200 


281,733 
314,733 
266,608 
468,381 
471,487 
790,478 
783,518 
742,162 
526,067 
426,041 


Spirits  and  Wine. — A  very  large  trade  in  spirits  is  (growing  up  with 
the  United  States.  As  much  as  1,175,000  gallons  of  com  brandy  were 
imported  here  last  year,  the  wines  exported  hence  being  largely  mixed 
therewith.  About  3,000  tons  of  wines  of  all  sorts  were  imported  during 
the  year,  from  different  countries,  three-fourths  consisting  of  the  strong 
red  wines  of  Spain.  The  exportation  of  wine  from  this  port  amounted 
to  about  18,000  tuns. 

The  merchants  of  Marseilles  complain  greatly  of  their  inability  to 
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Bend  the  wines  of  Provence  and  Langucdoc  to  England.  In  1859,  the 
exportation  amounted  to  55,350  gallons,  in  1860  to  461,025  gallons ; 
but  in  1861  it  fell  again  to  137,300  gallons.  They  assert  that  it  was 
intended  by  the  new  treaty  that  the  wines  and  agricultural  produce  of 
France  should  be  sent  to  England  in  large  quantities,  in  exchange  for 
the  favours  granted  to  the  English  manufacturers.  They  state  that  it 
is  surprising  that  a  cask  of  Bordeaux  wine,  worth  40Z.,  should  be  im- 
ported into  England  at  a  lower  duty  than  a  cask  of  Languedoc  wine, 
worth  only  4/.  The  fact  is  that  the  wines  shipped  at  this  port,  though 
infinitely  cheaper  than  those  of  Bordeaux  and  Champagne,  arc  so 
charged  with  alcohol,  that  they  cannot  be  sent  to  England  under  the 
tariff,  as  it  stands  at  present,  owing  to  the  alcoholic  test  by  which  it 
regulates  the  duties. 

It  is  not  likely,  however,  that  the  wines  from  this  part  of  France  will 
ever  be  largely  consumed  in  England,  unless  much  greater  care  is  be- 
stowed upon  their  preparation.  The  adulteration  and  mixing  of  wines 
is  largely  carried  on  in  these  parts,  and  is  mostly  effected  by  ignorant 
persons,  who  labour,  unfortunately,  under  the  belief  that  the  consumeis 
in  England  have  no  knowledge  of  wines,  and  that  the  national  taste  is 
fixed  upon  fiery  port  and  sherry.  It  ia  no  uncommon  thing  to  see  rows 
of  casks  of  wine  on  the  quays  at  Marseilles,  marked  "  facon  Porto,'* 
being  filled  up,  in  broad  daylight,  ¥rith  American  com  brandy,  and  then 
put  on  board  ship  for  England. 

Until  these  false  notions  are  laid  aside  here,  and  some  modification 
of  the  tariff  is  made  in  England,  it  is  not  likely  that  any  great  exporta- 
tion of  wine  can  take  place  from  Marseilles  for  the  United  EingdosL 
There  is  an  unlimited  supply  of  good  wholesome  wine  to  be  had  in  this 
part  of  France,  which  could  safely  be  sent  to  England  in  its  natural 
state,  and  at  very  cheap  rates. 

The  great  development  of  the  trade  of  Marseilles,  during  the  last 
few  years,  has  naturally  led  to  a  large  increase  of  its  popidation,  and  to 
a  rapid  rise  in  the  value  of  all  sorts  of  property  both  in  the  town  and 
the  surrounding  districts.  The  working  classes  have  generally  found 
their  labour  highly  remunerative,  and  the  agriculturists  in  these  parts 
are  all  thriving. 

The  large  quantities  of  coal  and  lignite  brought  into  Marseilles  last 
year,  from  the  different  mines  in  the  neigbourhood,  gave  ample  occupa- 
tion to  the  mining  population  during  the  year.  The  quarries  in  this 
district  afforded  abundant  supplies  of  fine  building  stone,  and  they  are 
every  day  becoming  more  available  through  the  increasing  railroad 
facilities.  Considerable  quantities  of  fine  Boman  cement  were  prepared 
in  the  neighbourhood,  much  of  which  was  exported. 

Soap  is  the  most  important  manufacture  at  Marseilles,  and  there 
were  fifty-two  soap-works  in  full  activity  during  the  year,  two-thirds  of 
which  produced  the  finest  quality  of  soap,  exclusively,  to  the  value  of 
yearly  2,000,0002.  sterling.   About  400,000/.  worth  of  inferior  qualitiM 
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was  produced  by  the  remaining  establishments.  250,000^.  worth  of  the 
fine  soap  was  exported.  The  manafacture  of  this  large  quantity  of  soap 
kept  twenty-seven  mills  in  full  activity  in  crushing  the  oil  seeds  im- 
ported, and  it  gave  ample  occupation  to  a  large  part  of  the  population. 

Next  in  importance  to  the  manufacture  of  soap  at  Marseilles  stands 
the  refining  of  sugar,  which  gave  employment  throughout  the  year  to  a 
great  number  of  hands,  and  a  large  amount  of  capital  was  profitably 
invested  therein. 

The  great  facilities  afforded  by  the  Marseilles  market  for  the  impor- 
tation of  the  various  qualities  of  wheat  from  the  Black  Sea  and  Algeria, 
have  led  to  the  establishment  of  numerous  flour  mills,  and  to  a  large 
manufacture  of  semolina.  About  sixty  flour  mills,  furnished  with  400 
pair  of  mill-stones,  grind  annually  from  1,800,000  to  2,000,000  hecto- 
litres (687,840  quarters)  of  wheat,  worth  about  2,000,000^.,  thus  giving 
employment  to  numerous  hands,  it  being  altogether  a  most  thriving 
branch  of  business. 

About  1,000  hands  were  generally  occupied  in  1861,  in  and  near 
Marseilles,  in  the  manufacture  of  salt,  soda,  and  chloride  of  lime.  A 
dozen  establishments,  collectively,  turn  out  annually  about  250,000 
metrical  quintals  of  soda,  used  principally  in  the  manufacture  of  soap, 
and  about  80,000  metrical  quintals  of  chloride  of  lime. 

Upwards  of  2,000  hands  found  full  occupation  and  remunerative 
wages  during  the  year,  in  five  large  establishments  which  exist  at  Mar- 
seilles, for  the  manufacture  of  marine  engines  and  boilers,  and  also  for 
repairing  the  same.  They  turned  out  collectively  machinery  to  the 
extent  of  5,500  horse  power.  Between  machines  and  boilers  made, 
and  repairs  executed,  work  was  executed  by  these  establishments  to 
the  value  of  400,000i. 


CHEMICAL  MANUFACTURES  ON  THE  TYNE. 

BY  MBSSB8.  J.  C  BTBVENSON,  B.  C.  OLAPHAM,  AND  U  BICHABDSOIT. 

(Concluded  fh>m  page  136.) 
PRUBSIATB  OF  PoTASH. — ^The  first  attempt  to  manufacture  any  com- 
pound of  cyanogen  in  this  district  was  made  in  the  beginning  of  the  last 
century  by  a  Jew,  in  Oakwellgate,  in  Qateshead.  He  afterwards  removed 
bis  apparatus  to  Corbridge,  but,  Mling  in  producing  a  saleable  article, 
he  discontinued  the  operation,  which  was  taken  up  by  a  Mr.  Simpson, 
who  ultimately  succeeded  in  perfecting  the  process  in  works  erected  at 
Elswick.  Mr.  Simpson  manufactured  Prussian  ani  other  kinds  of  blue 
colours,  and  at  his  death  the  manufacture  was  removed  to  Heworth, 
where  the  Messrs.  BramweU  have  carried  on  the  works  since  1768, 
Prussian  blue  was  the  only  form  in  which  the  cyanogen  was  produced. 
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from  which  Prussiate  of  potash  was  afterwards  manufactured.  This  salt 
was  not  known  in  commerce  in  a  crystallised  form,  however,  till  about 
the  year  1825,  when  the  price  was  5s.  per  pound.  The  price  has  now  fallen 
to  11^  Mr.  Bramwell  has  introduced  various  improvements  in  the 
manufacture  of  this  salt,  employing  close  pots,  in  which  the  fused  ma- 
terials are  worked  by  machinei-y,  and  substituting  sulphate  of  potaah. 
for  the  more  expensive  potashes  ;  but  notwithstanding  the  application 
of  every  chemical  and  mechanical  appliance,  and  the  low  prices  at  which, 
the  prussiate  of  potash  is  sold,  the  demand  has  fallen  off,  and  at  present 
only  two  ton»  of  yellow  prussiate,  and  three-quarters  of  a  ton  of  red  pra&- 
^iate  are  manufactured  weekly.  The  decline  in  this  trade  has  arisen 
partly  from  the  American  civil  war,  and  partly  from  the  introduction 
of  the  aniline  colours.  The  celebrated  attempt  in  1844  to  produce 
cyanogen  from  the  nitrogen  of  the  air,  was  made  at  these  works,  and 
although  the  efforts  of  Mr.  Bramwell  and  his  friends  were  perfectly  suc- 
cessful in  a  chemical  point  of  view,  these  gentlemen  were  induced  to 
abandon  the  process  as  a  manufacturing  operation. 

Alum. — ^The  first  alum  works  established  in  England  were  erected 
at  Guisbro*  in  1460,  by  Sir  Thomas  Challoner,  who  brought  over  a  work- 
man from  France  to  carry  out  the  then  secret  process,  the  monopoly  of 
tliis  trade  being  in  the  hands  of  the  Pope.  The  works  were  subsequently 
decreed  to  be  a  royal  mine,  and  passed  into  the  possession  of  the  crown. 
They  were  afterwards  farmed  to  Sir  Paul  Pindar  at  a  rental  of  15,000Z. 
per  annum.  He  employed  about  800  persons,  and  made  large  profits, 
his  monopoly  enabling  him  to  keep  up  the  price  to  26Z.  per  ton.  The 
Long  Parliament  restored  the  mines  to  the  original  owners,  and  at  the 
Restoration  not  less  than  five  manufactories  were  in  operation.  The  pro- 
cess is  well'known,  but  potash  alum  (formerly  the  only  alum  made)  is 
now  only  produced  at  the  Loftus  Works,  all  the  other  manufacturers  em- 
ploying the  cheaper  sulphate  of  ammonia  From  the  mother  liquors  large 
quantities  of  an  impure  sulphate  of  magnesia  are  obtained,  which  are  partly 
refined,  and  partly  consumed  as  a  manure,  mixed  with  other  substances. 
Alum  and  sulphate  of  alumina  are  also  made  from  sulphuric  acid  and 
clay,  or  shale,  but  the  quantities  are  not  very  large.  The  quantities 
produced  anniAUy  are  as  follows : — ^Alum,  &c.,  4,000  tons  ;  rough 
Epsoms,  1,800  tons.  Some  improvements  in  the  details  have  been  intro- 
duced to  economise  labour  and  save  materials.  The  precipitation  of  the 
iron  from  aluminous  liquors  by  means  of  prussiate  of  iron  was  first 
employed  here  by  Messrs.  Lee  and  Co.,  and  the  Guisbro'  Alum  Com- 
pany have  introduced  an  aluminous  cake,  containing  siilphate  of  mag- 
nesia, which  has  been  found  to  answer  very  well  in  dyeing  certain 
colours,  as  browns,  blacks,  &c.,  and  in  the  manufacture  of  all  kinds  of 
coarse  paper. 

Epsom  Salts. — The  abundant  supply  of  Dolomite  on  the  coast  of 
Marsden,  three  miles  south  of  the  Tyne,  and  at  other  places  in  the 
founty  ot  Durham,  has  for  many  years  sustained  the  manufacture  of 
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sulpbjate  of  magnesia  on  the  Tyne.  The  mineral  is  a  tolerably  pure 
doable  carbonate  of  lime  and  magnesia,  containing  about  21  per  cent, 
of  magnesia. 

The  following  is  an  analysis  by  Mr.  Clapham : — 

Silica      ....  10-00 

Alumina        .      .      .  1*60 

Oxide  of  Iron  .      .      .  0-60 

Carbonate  of  Magnesia  .  35*33 

Carbonate  of  Lime  .      .  52*50 

The  process  formerly  employed  was  to  calcine  the  limestone  99*93,  and 
wash  it  repeatedly  with  water,  by  which,  however,  the  lime  is  only  im- 
perfectly removed,  the  residue  being  dissolved  in  acid  and  crystallised. 
.  The  principal  source  of  sulphate  of  magnesia  for  many  years  past  has 
been  the  rough  Epsoms,  obtained  from  the  residual  mother  liquors  of 
the  Yorkshire  Alum  Works.  In  these  salts  protoxide  of  iron  replaces  a 
variable  proportion  of  magnesia,  forming  a  double  salt,  and  an  excess 
of  sulphuric  acid  is  always  present. 

The  following  is  an  analysis  of  Rough  Epsom  salts,  by  Dr.  Richard- 
son:— 

Sulphuric  Acid  .  .  23*26 
Magnesia  .  .  15*35 
Protoxide  of  Iron  .  .  1*73 
Oxides  of  Nickel  and  Cobalt  0*12 
Lime  ....  0*09 
Alumina  .  .  .  1*33 
Potash  ....  0*83 
Water     ....  '48*29 

Formerly  these  salts  were  mixed  with  washed  magnesian  lime,  100*0, 
and  then  calcined  in  order  to  peroxidise  the  iron.  It  is  found,  however, 
(as  first  suggested  by  Dr.  Richardson),  that  calcination  is  unnecessary 
when  the  solution  is  sufficiently  diluted,  and  when  space  is  provided  in  the 
precipitating  tank  for  the  bulky  precipitate  of  protoxide  of  iron,  which 
is  formed  by  the  gradual  addition  of  magnesian  lime.  This  is  pro- 
bably the  only  chemical  manufacture  of  the  district,  with  the  exception 
of  prossiate  of  potash,  which  has  greatly  fallen  off  in  extent,  a  more 
rational  system  of  medicine  having  diminished  the  use  of  purgatives, 
and  reduced  the  demand  for  Epsom  salts  to  about  one-third  of  what  it 
was  twenty  years  ago.  The  annual  production  is  still  1,500  tons,  two- 
thirds  of  which  are  made  from  the  rough  salts. 

Carbonate  of  Magnesia. — ^This  compound  has  long  been  produced 
in  this  district,  where  it  was  formerly,  and  is  still  to  a  limited  extent 
manufactured  from  the  mother  liquors  of  the  salt  pans,  known  as  Bittern, 
to  which  carbonate  of  soda  is  added  to  precipitate  the  magnesia  in  the 
form  of  carbonate.  This  old  process  has  been  largely  superseded  by 
VOL.  IV.  o 
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the  elegant  process  of  the  late  Mr.  H.  L.  Pattinson,  which  consists  in 
sahmitting  calcined  magnesian  limestone  to  the  action  of  carbonic  acid 
and  water,  nnder  pressure.  The  magnesia  dissolves  oat  as  bicarbonate 
of  magnesia,  from  which  the  neutral  carbonate  of  magnesia  is  preci- 
pitated by  the  application  of  heat  The  quantity  manufactured  is  said 
to  be  about  250  tons  per  annum. 

SuFEBPHOBFHATB  OF  LtiOE. — ^The  manufacture  of  this  article  was 
commenced  at  Blaydon,  in  1844,  by  Dr.  Richardson,  soon  after  the  pub- 
lication of  Liebig's  celebrated  report  on  agricultural  chemistry.  Vaiious 
materials  are  employed  as  the  source  of  phosphate  of  lime — ^viz.,  bones, 
bone  ashes  from  South  America,  exhausted  animal  charcoal  from  the 
sugar  refineries,  coprolites  from  Suffolk  and  Cambridgeshire,  phosphate 
from  Spain,  Sombrero  guano,  &c.  Improvements  have  been  introduced 
in  the  manner  of  mixing  the  acid  with  these  substances  in  drying 
and  in  the  riddling  of  the  superphosphate.  The  quantity  produced 
amounts  to  between  15,000  and  16,000  tons  per  annum. 

Pearl  Hardener. — This  article  has  only  recently  been  manufactured 
here,  and  its  introduction  is  due  to  Dr.  Jullion,  who  has  applied  it  to 
the  hardening  of  paper.  It  is  produced  by  precipitating  hydrated  sul- 
phate of  lime  from  a  perfectly  pure  solution  of  chloride  of  calcium,  by 
means  of  sulphuric  acid.  Great  care  is  taken  in  its  preparation,  and  it 
is  being  generally  introduced  among  the  manufacturers  of  paper.  The 
quantity  made  is  said  to  be  about  2,000  tons  per  annum. 

Sulphate  of  Iron. — ^The  first  manufactory  for  the  production  of 
4prreen  copperas  in  England  was  founded  about  the  year  1579,  when  one 
Matthew  Falconer,  a  Brabanter,  "  did  try  and  draw  very  good  brimstone 
and  copperas  out  of  certain  stones  gathered  in  great  plenty  on  the  shore 
near  unto  Minster,  in  the  Isle  of  Sheppey.*'  Mr.  Thomas  Delaval 
commenced  to  manufacture  copperas  at  Hartley  about  the  year  1748,  bat 
he  subsequently  sold  the  manufactury  to  his  brother.  Lord  Delaval,  and 
by  an  Act  of  Parliament,  11th  of  George  III.,  1771,  power  was  given 
to  Sir  Francis  Blake  Delaval  to  grant  to  Sir  John  Hussey  Delaval,  in  fee 
simple,  all  the  copperas  works  then  and  there  existing,  which  may 
enable  us  to  form  some  idea  of  the  importance  then  attached  to  thi9 
manufacture.  The  late  Mr.  Barnes  and  Alderman  Forster  erected  the 
first  copperas  works  on  the  Tyne,  at  Walker,  in  1798,  which  are  still  in 
operation.  The  quantity  at  present  manufactured  is  about  2,000  tons 
per  annum,  and  the  process  is  still  the  same,  but  Mr.  Thomas  Barnes  has 
applied  the  refuse  ciystals  to  a  novel  purpose.  This  refuse  was,  and  is, 
generally  thrown  away,  but  Mr.  Barnes  uses  it  as  a  manure  on  his  farm, 
on  the  thin  soil  which  lies  on  the  magnesian  limestone.  He  finds 
that  the  depth  of  the  soil  is  gradually  increasing  by  the  disintegration 
of  the  rock,  and  that  the  more  he  uses,  the  more  satisfactory  are  the 
results.  The  beneficial  effect  of  the  copperas  is  doubtless  partly  due  to 
the  natural  decomposition  of  the  carbonate  of  lime  with  the  sulphate  of 
iron,  and  partly  to  the  action  of  the  peroxide  of  iron  on  the  organic 
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matter  of  the  soil,  whfle,  being  constantly  lenoTated,  a  supply  of  oxygen 
is  provided  in  a  solid  form,  by  this  hydiated  oxide  of  iron. 

Venetian  Red. — ^The  manttfBu^tnre  of  this  article  has  long  been 
carried  on  in  this  neighbourhood,  and  is  noticed  here  as  it  is  so  closely 
related  to  green  copperas.  It  is  made  by  calcining  a  mixture  of  cop- 
peras and  some  native  hydrated  oxide  of  iron,  chalk,  and  gypsum. 
The  calcined  mass  is  levigated  and  dried.  About  4,000  tons  per  annum  are 
manufeu^tured  on  the  Tyne,  and  the  price  varies  from  4L  lOs.  to  52.  per  ton. 

Sulphate  of  Cofpeb. — ^This  salt  was  formerly  produced  by  roasting 
old  copper  in  a  reverberatory  furnace,  and  then  dissolving  the  oxide  in 
sulphuric  acid,  but  it  is  now  obtained  in  carrying  out  Longmaid's  pro- 
cess for  decomposing  common  salt  by  means  of  cupreous  pyrites.  The 
quantity  made  is  about  100  tons  per  annum,  which  is  aU  produced  at 
the  works  of  Messrs.  J.  and  W.  AUen. 

Resin  Size. — ^This  article  is  manufactured  according  to  a  patent 
obtained  by  Mr.  W.  S.  Losh,  and  u  intended  to  produce  a  size  suitable 
for  paper-makers,  and  to  supersede  the  old  size  in  ordinary  use,  which 
consists  of  alum,  resin,  and  soda  ash.  Its  manufacture  has,  however, 
been  only  partially  developed,  and  not  more  than  100  tons  yearly  is 
produced ;  but  a  new  and  cheap  size,  which  can  be  prepared  ready  for 
the  use  of  the  paper  trade  is,  we  think,  a  step  in  the  right  direction,  and 
the  theory  of  the  sizing  of  paper  is  a  field  still  open  to  chemists. 

Lamp  Black. — ^The  manufacture  of  lamp  black,  we  believe,  is  peculiar 
to  this  locality,  and  it  is  produced  from  bituminous  coals.  These  coals 
are  slowly  burnt,  at  a  dull  heat,  and  with  as  small  a  supply  of  air  as 
possible.  The  smoke  is  conducted  into  brick  chambers^  into  which  a 
jet  of  steam  or  water  is  passed  to  assist  in  the  better  formation  of  the 
lamp  black.   The  quantity  made  is  about  1,200  tons  annually. 

Q&EASE. — ^This  product  is  made  to  the  extent  of  2,800  tons  annually. 
It  is  chiefly  produced  from  the  distillation  of  resin,  and  in  a  locality  like 
Newcastle,  surrounded  by  extensive  collieries  and  works,  the  consump- 
tion is  considerable.  Since  the  American  war  the  price  has  been  much 
affected,  and,  we  are  told,  has  advanced  from  SL  or  91  per  ton  to  221  per 
ton. 

Cheuioal  Pboducts  of  Qas  Works.— The  quantity  of  coal  used 
in  the  manufacture  of  gas  on  the  three  northern  rivers,  the  Tyne, 
Wear,  and  Tees,  amounts  to  about  100,000  tons. 

the  pboduots  obtained  are  as  follows 

875,000,000  cubic  feet  of  Qas  ...   £118,000 

53,000  tons  of  Coke   10,000 

28,800  gallons  of  Grade  Kaptha    '2,800 

309,000  galloua  of  Creosote  Oil   1,250 

3,560  tons  of  Pitch    8,130 

600  tons  of  Siilphato  of  Ammouia    9,000 

Total    £139,180 
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The  Bolphate  of  ammonia  is  manufactured  direct  horn  the  gas  water, 
in  the  following  manner  lazge  cylindrical  boiler  is  filled  two-thirds 
full  with  the  gas  liquor,  and  gently  boiled.  The  gaseous  products  and 
■team  are  conducted  into  a  mother  liquor,  from  a  previous  operation, 
which  is  kept  slightly  acid.  When  no  more  ammonia  comes  oyer,  a 
quantity  of  milk  of  lime  is  added  to  the  boiler  and  a  strong  heat  ap- 
plied, until  the  colouring  matters  cease  to  be  disengaged.  The  gaseous 
products  are  collected  as  before,  and  the  colouring  matters  are  skimmed 
off  the  surface  of  the  liquor.  The  boiling  is  then  moderated,  and  during 
the  whole  operation,  a  stream  of  acid  is  supplied  to  the  ^cistem.  The 
sulphate  of  ammonia  salts  out,  and  is  fished  up  into  baskets  to  drain, 
when  it  is  ready  for  the  market 

Cement. — ^The  manufacture  of  this  material,  on  a  larg^scale  in  tins 
district,  iB*of  comparatively  recent  origin.  A  small  quantity  of  cement 
has  long  been  made  on  the  Torkshire  coast,  near  Whitby;  where  a 
peculiar  mineral  is  found  in  the  alum  shale,  called  the  Cement  Stone.'' 
This  mineral  has  been  analysed  by  Dr.  Richardson,  who  found  it  to 
contain — 

day  insoluble  in  Acids   18*41 

Consittingof  Silica  12*24 

„      of  Alumina    0*17 

Alumina  soluble  in  Acids    6*89 

Oidde  of  Iron    0*64 

Lime   87*68 

Magnesia    5*20 

Soda  and  Potash     traces 

Organic  Matter    1  '48 

Carbonic  Add  and  Water  29*62 

99*77 

About  20  ,cwt.  of  this  mineral  is  found  in*  every  60  tons  of  shale, 
and  the  greater  proportion  is  sent  to  Hull,  where  it  is  manufactured 
into  a  cement,  sold  under  the  name  of  Mulgrave  Cement 

The  mineral  is  burnt  in  small  open  kilns,  and  afterwards  ground  to 
a  fine  powder. 

The  production  of  cement  on  a  large  manufSocturing  scale,  dates  from 
the  establishment  of  the  works  of  Messrs.  T.  C.  Johnson  and  Co.,  in 
1856.  This  firm  manufactures  Portland  Cement,  Roman  Cement, 
Keene's  Marble  Cement,  and  Plaster  of  Paris ;  and  they  hove  recently 
introduced  improved  machinery  for  the  more  perfect  levigation  of  the 
raw  materiaLB,  by  which  the  subsequent  chendcal  action  is  much 
faciUtated. 

Portland  cement  is  veiy  extensively  used  in  this  country,  in  Fiance 
and  Germany,  for  dock  works,  basins,  fortifications,  and  for  fronting 
houses  in  imitation  of  stone.  It  is  also  used  for  coating  the  inside  of  all 
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firafc-class  iron  shipa.  The  ziyetB  are  carefally  coated,  and  are  thus  pro- 
tected irom  the  comaLye  action  of  the  bilge  water.  It  has  been  found 
of  equal  service  in  BOgv-canyiiig  TeaselB,  where  the  leakage  of  the 
molasses  exerdses  a  y&j  eoiio<Mng  action. 

Boman  cement  is  porepaied  hy  calcining  septaria  in  open  kilns,  and 
aiterwards  grinding  the  burnt  material  in  horizontal  stoves.  It  is  used 
either  alone  or  mixed  with  an  equal  volume  of  sharp  sand. 

Keene's  marble  cement  is  made  by  soaking  calcined  gypsum  in  a 
solution  of  alum,  and  then  recalcining  the  mass  at  a -dull  red  heat.  This 
recalcined  material  is  then  ground  and  sifted.  It  is  only  used  for 
internal  work,  such  as  floors,  skirtings,  walls,  &c.  It  is  largely  employed 
in  London  in  churches  and  club-houses  ;  it  rapidly  dries,  after  being 
applied,  and  may  be  papered  or  painted  in  two  days.  When  dry,  it  is 
so  hard  that  a  nail  cannot  be  driven  into  it  Two  qualities  are  made  : 
one  of  which  can  be  polished  in  imitation  of  znarble  ;  while  the  other 
is  used  as  a  ground  for  painting— when  different  colours  are  intro- 
duced, a  superior  scagliola  is  formed. 

The  quantities  manufactured  per  annum,  are  as  follows  : — 

Tons.  Casks. 

Portland  Cement                         10,000    50,000 

Roman     ditto                                850  ...       ...  2,450 

Keene*8    ditto                                  50  ...      ...  850 

Plaster  of  Paris                                200    2,000 

The  present  prices  are- 
Portland  Cement    8s.  6d.  per  cask  of  480  lbs. 

Roman     ditto    78.  6d.       „       886  lbs. 

Keene's     ditto    Hs.  Od.       „        886  lbs. 

Plaster  of  Paris    SOs.  Od.  per  ton. 

Quantities  and  Pbioes  of  Raw  Materials  Used  in  Local 
Chemical  Manufactures. 


Price. 

Value. 

Tons. 

£  s. 

d. 

£  8. 

Sulphur  (included  as  pyrites) 

72,800 

0  10 

0 

109,200  0 

(Copper  ralue  not  included.) 

90,000 

0  15 

0 

67,500  0 

Nitrate  of  Soda  . 

2,500 

14  15 

0 

86,875  0 

Chalk  .... 

144,000 

0  2 

6 

18,000  0 

823,000 

0  8 

9 

60,562  19 

Manganese  .... 

11,400 

4  0 

0 

45,600  0 

Bough  Epsom  Salt 

1,500 

2  0 

0 

8,875  0 

Magnesian  limestone 

700 

0  8 

6 

122  10 

French  Limestone 

14,000 

0  4 

6 

8,150  0 

0  0 

0 

0  0 

TsUow       .      .      .  . 

0  0 

0 

0  0 
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QUANTITIEB  AND  PBIOBS  OF  FINISHED  PRODUCTS. 


Price. 

Value. 

Tons. 

£ 

s. 

d. 

£ 

Alkali       .      .      .  . 

43,500 

8  10 

0 

869,750 

Crystals  of  Soda  . 

51y800 

4  15 

0 

248,675 

iSicarboiiate  of  sooa 

12 

0 

0 

89,400 

Caustic  Sod* 

OoO 

18 

0 

0 

10,440 

Uyposiupiiito  01  oooa  • 

WD 

26 

0 

0 

10,000 

Oil  of  Vitriol. 

6,440 

6 

0 

0 

88,640 

Spsoiu  Salts      •      .  . 

1  RAH 

7 

5 

0 

10,876 

Bleaching  Powder 

11,200 

9 

0 

0 

100,800 

Soap  

A  AAA 

o,uuu 

34 

0 

0 

204,000 

11             T%  •  _  X. ^  T1^A^-.T-. 

Yellow  Prussiate  of  rotasn  . 

1  AIT 

0 

1 

0^11,760 

Keu.  ditto    .      .      .  . 

0 

2 

6  ^11,200 

Alum        .      .      .  . 

4,000 

7 

0 

0 

28,000 

Carbonate  of  Magnesia 

250 

SO 

0 

0 

7,500 

Superphosphate  of  Lime 

15,000 

5 

0 

0 

75,000 

Pearl  Hardener  . 

2,000 

10 

0 

0 

20,000 

Sulphate  of  Iron 

2,000 

8 

0 

0 

6,000 

Venetian  Red 

4,000 

5 

0 

0 

20,000 

Sulphate  of  Copper 

100 

85 

0 

0 

8,500 

Besin  Size  .      .      .  . 

100 

7 

0 

0 

700 

Lamp  Black 

1,200 

7 

0 

0 

8,400 

Grease 

2,800 

8 

0 

0 

22,403 

Cements     .      .      .  . 

12,000 

2 

0 

0 

24,000 

ON  THE  DEFECTS  AND  WANT  OF  STRENGTH  OF  CERTAIN 
MODERN  PAPERS. 

BT  DB.  VAN  DEN  COBPUT. 

Although  the  papers  which  are  now  made  are  infinitely  finer,  more 
beautiful,  and  above  all  whiter  than  those  made  in  former  times,  it  is 
equally  true  that,  generally,  machine-made  papers  possess  less  strei^h 
than  the  old  hand-made  papers.  But  if  it  is  probable  that  the  rapidity 
of  the  mechanical  operations,  to  which  paper  is  subjected  under  the 
modem  system,  and  especially  the  accelerated  desiccation  which  it 
undergoes,  causes  it  to  lose  a  part  of  its  strength,  it  is  still  more  certain 
that  other  more  powerful  causes  have  contributed,  in  the  last  few  yean, 
to  the  want  of  solidity  in  this  article.  These  causes  are  pzincipally'-l'st) 
the  mixture  of  cotton  and  of  an  infinity  of  other  materials  of  infeiior 
quality  with  the  stuff.  2nd,  tbe  too-prolonged  immersion  in  ley  of  the 
straw-like  substances.  Srd,  the  destructive  effects  of  an^  excess  of 
chlorine  which  ordinary  rags  require.  4th,  the  insufiicient  washing  of 
the  pulp,  and  consequently  traces  of  free  chlorine,  which  the  pap^^ 
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letains,  and  this  tranaformed  into  hydrochloric  acid,  slowly  corrodes 
the  cellulose.  5th,  lastly  above  all,  the  iutrodftction,  in  too  large  a  propor- 
tion of  certain  mineral  ingredients  into  the  pnlp,  snch  as  kaolin  or  china- 
clay,  pipe-clay,  plaster,  and  chalk,  substances  the  admixture  of  which 
has  for  some  time  l)ecome  general,  and  has  had  the  effect,  while  aug- 
menting the  weight  of  the  paper,  of  diminishing  the  proportion  of  fibre, 
that  is,  of  the  rags  of  which  it  should  consist. 

The  quality  of  the  paper  not  only  depends  upon  the  character  of  the 
raw  materials,  but  also  on  the  mechanical  preparation.  For  this  reason 
strong  pulps  always  famish  a  good  paper,  whereas  tough  substances, 
rou^ly  bruised,  do  not  offer  the  same  consistency.  In  order  to  obtain 
strong  pulps,  they  must  be  subjected  a  considerable  time  to  the  action 
of  the  beating-engine,  taking  care  not  to  destroy  their  strength  by  a  too 
rapid  or  abrupt  motion  of  the  beating-rolL  The  thinner  the  paper, 
and  therefore  the  more  difficult  to  pass  over  the  machine,  the  longer 
must  the  pulp  be  kept  in  the  beating-engine.  But  this  operation  must 
be  conducted  carefully  if  a  good  and  solid  paper  is  desired.  The  bars 
of  the  roll  should  rub  the  stuff  out  If  the  bars  are  too  sharp,  the 
fibre  is  cut  and  the  pulp  loses  its  cohesive  element. 

We  have  alluded  to  the  alteration  which  papers  undergo  from  an 
excess  of  chlorine,  and  to  the  traces  of  acid  which  they  retain.  There  is 
a  very  simple  mode  of  determining  the  presence  of  these  bodies  in  papers, 
of  which  the  pulp  has  not  been  sufficiently  washed  ;  it  is,  to  moisten 
the  sheet  with  a  diluted  solution  of  iodide  of  potassium.  If  there  are 
hydrochlorites  in  the  paper,  a  brown  spot  is  formed  more  or  less  dark, 
by  the  action  of  iodine,  which  produces  a  blue  colour,  if  the  sheet  has 
been  sized  with  starch.  Moreover,  these  papers  always  give  an  acid 
reaction,  and  an  odour  more  or  less  sensible  of  chlorine. 

The  presence  of  kaolin  is  also  easily  shown.  A  definite  weight  of  the 
paper,  previously  dried,  is  incinerated  and  the  residue  weighed.  Paper 
of  good  quality  ought  to  leave  only  2  per  cent,  of  ash  ;  French  filter- 
ing paper  leaves  only  2  decigrammes  of  residue  to  100  gr.  of  dried  paper, 
and  good  Swedish  filtering  paper  (papier  Berzelius)  used  in  chemical 
analysis,  leaves,  after  combustion,  only  l-600th  of  its  weight.  Never- 
theless, it  is  now  very  usual  to  meet  with  papers  which  contain  l-6th 
and  even  l-4th  of  their  weight  of  kaolin.  A  sample  of  paper  prepared 
with  glycerine,  sent  to  me  by  M.  Bols,  a  printer  at  Brussels,  gave  a 
residue  of  near  30  per  cent  of  mineral  substances  ^  consisting  chiefly  of 
silica  and  alumina  ;  ingredients  which,  by  their  excessive  quantity, 
justify  the  term  of  mineral  paper  being  applied  to  this  manufacture. 

Some  idea  of  the  enormous  use  of  kaolin  may  be  formed,  when  it  is 
known  that  M.  L.  Hette,  in  his  talented  Journal  des  Fabricants  de 
Papier,"  estimated  in  1854,  at  more  than  50,000,000  kilogrammes,  the 
quantity  of  this  substance  used  in  the  paper  mills  of  Europe  to  mix 
with  rags. 

This  practice,  however,  is  hardly  more  new  in  the  making  of  paper 
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than  the  app^iation  of  the  fraad  itself,  for  Pliny  tells  us  that,  in  hir 
time,  the  papyroe,  moistened  with  the  muddy  water  of  the  Nile,  which 
held  in  suspension  a  very  fine  olay>  was  frequently  spongy  and  sucked 
up  the  ink,  by  reason  of  too  large  an  intermixture  of  this  mud ;  so  much 
knavery  is  there,  added  he  {tantum  in  est  JraudU  1). 

Nevertheless,  used  in  moderation,  kaolin  is  not  so  destructiye  aa 
might  be  supposed.  When  a  strong  substance  is  mixed  with  the  pulp, 
and  the  whole  carefully  beaten,  it  has  the  advantage  of  making  the 
paper  pure  and  even,  by'causing  the  pores  to  disappear,  which  the  fibres 
of  the  cellulose  form  in  the  sheet  The  kaolin,  which  is  now  made  use 
of  by  almost  all  paper-makers,  under  the  specious  pretext  of  giving 
more  colour  to  the  paper,  but  also  undoubtedly  with  the  object  of  aug- 
menting the  weight  of  their  manufacture,  gives  to  the  paper,  when  it  u 
used  in  too  large  a  proportion,  a  dull  appearance.  The  sheet  is  then 
soft,  weak,  and  without  consistency,  eqoecially  when  soft  rags  are  in 
excess,  and  the  stuff  is  short.  Moreover,  by  the  scratching  of  pens, 
particularly  those  of  steel,  the  interposed  aluminous  earth  is  detached 
from  the  paper,  which  very  quickly  soils  and  roughens ;  for  this  reason 
care  is  taken  to  introduce,  relativd.y,  a  much  less  quantity  of  kaolin  into 
writing  paper  than  into  printings. 

It  is  also  sought  by  the  addition  of  a  large  quantity  of  starch,  to 
correct  the  want  of  strength  in  paper,  arising  from  the  introduction  of 
these  pulverulent  substances,  just  as,  by  glazing,  it  is  sought  to  modify 
the  downy  appearance  which  the  presence  of  cotton  gives  to  paper. 

It  is  only  in  an  exceptional  manner  that  certain  makers  have 
recourse  to  sulphate  of  lime  (plaster  or  gypsum),  mentioned  by  Baron 
Dumas,  as-being  largely  consumed  for  this  object  Plaster  is  far  from 
lending  itself  equidly  well  to  this  application  as  the  pure  silicate 
of  alumina,  which,  by  reason  of  its  fine  grain,  tmctuousness,  and 
plastic  properties,  combined  with  its  cheapness,  is  almost  exclusively 
employed  at  the  present  time.  If  the  makers  do  not  employ  in  preference 
baryta,  and  the  sulphate,  or  carbonate  of  lead,  which,  equally  white  as 
kaolin,  have  the  advantage  of  being  heavier,  and  consequently  should 
be  preferred  to  effect  the  proposed  object,  it  is  because  these  substances 
are  dearer  than  China  day,  and,  moreover,  the  salts  of  lead  would 
have  the  inconvenience  of  turning  yellow,  by  contact  with  the 
tapours  of  sulphuretted  hydrogen.  Besides,  the  heavy  specific  weight 
of  these  substances  causing  them  to  sink  to  the  bottom  of  the  engine, 
the  pulp  would  not  be  so  homogeneous  as  kaolin,  which  remains  sus- 
pended in  the  semi-liquid  mass  of  the  stuff.  It  has,  however,  been 
found  possible  to  obtain  plaster  and  sulphate  of  baryta  in  the  required 
state  of  tenuity,  and  free  &om  clots,  by  precipitating  them  from  solu** 
tions  of  chloride  of  calcium,  or  of  barium,  by  means  of  sulphuric  add 
or  of  sulphate  of  alumina,  introduced  into  the  pulp  itself.  The  mix* 
ture  of  zinc  white  would,  perhajys,  be  a  further  improvement  in  this 
practice,  which  can  be  considered  as  lawful,  since  it  is  tolerated,  without 
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Jiaying  been,  up  to  the  present  time,  looked  apon,  not  only,  as  a  posi- 
tive fraud  in  the  quality  of  the  merchandise,  but  as  poesibly  having,  in 
many  cases,  by  its  abuse,  certain  inconveniences,  <^  whidi  the  diaas- 
troiis  consequences  are  not  sufficiently  appreciated. 

But  these  consequences  may  become,  as  wili  be  seen,  of  immense 
importance.  Papers,  already  weakened  by  the  prolonged  bleaching  of 
the  raw  materials  of  inferior  quality,  that  are  now  used,  must  neces- 
sarily suffer  still  greater  injury  in  the  solidity  of  their  texture  by  the 
mixture  of  a  pulverulent  mineral  substance,  which  intervening  between 
the  fibres  of  the  cellulose,  necessarily  diminishes  the  closeness  of  the 
paper  and  weakens  the  sheet  so  prepared. 

if  its  organic  substance  undergoes  a  slight  alteration,  either  from 
the  presence  of  an  excess  of  chlorine,  or  from  the  slowly  destruc- 
tive action  of  the  air,  the  paper  becomes  brittle  and  soon  falls  to 
powder,  causing  the  destruction  of  the  ink.  Nor  is  it  unusual,  as 
M.  Dumas  observes,  to  meet  with  books,  printed  within  the  last  ten 
yearS)  of  which  the  paper  crumbles  at  the  least  touch. 

Assuredly,  if  this  evil  is  not  to  be  regretted,  in  respect  to  the  moral 
value  of  many  modem  works,  of  which  the  early  destruction  frees  their 
authors  from  the  severe  judgment  of  posterity,  it  is  no  less  certain  that 
the  introduction  of  mineral  substances  into  the  pulp,  ought  to  be 
leverely  repressed,  not  so  much  because  it  is  a  conimercial  fraud,  as  that 
the  process  may  compromise  important  interests. 

Indeed,  setting  aside  the  question  of  honesty,  it  may  be  conceived 
how  important  it  is  not  to  expose  to  early  destruction  public  docu- 
ments, which  are  at  the  present  time  inconsiderately  drawn  up  on 
papers  that  contain  within  themselves  the  causes  of  alteration,  thereby 
ensuring  their  inevitable  destruction  within  a  not  far  distant  period. 
We  know  from  good  authority  that  already,  in  certain  towns,  a  part  of 
the  modem  archives  have  been  retranscribed,  on  account  of  the  exten- 
sive deterioration  which  the  paper  had  undergone,  and  it  is  to  be  feared 
that  this  transcription  has  been  made  on  paper  quite  as  bad  in  quality 
as  the  former.  This,  of  necessity,  entails  considerable  expense  uselessly 
on  the  corporations  or  the  government 

It  consequently  behoves  all  governments,  in  order  to  ensure  the  safe 
preservation  of  their  archives,  to  examine  carefully  the  quality  of  the 
paper  used  in  the  preparation  of  pubKc  registers,  and  it  is  the  duty  of 
«very  good  administration  not  to  use  any  official  paper  liable  to  chauge 
^m  its  faulty  compoidtion. 

In  order  to  obtain  these  results,  the  English  government  requires 
that  the  raw  materials  of  the  paper  used  for  the  State  archives,  shall 
neither  be  boiled  nor  bleached.  It  is,  however,  but  just  to  acknowledge 
that  many  of  the  faults  found  in  modern  papers,  can  only  be  applied  to 
the  first  productions  made  by  machinery,  and  it  is  reasonably  to  be 
hoped  that,  in  consequence  of  the  improvements  in  paper-making,  the 
above-meutioned  defepts  will  soon  entirely  disappear. 

VOL.  IV.  ^ 
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However,  we  repeat,  repreadve  meaanres  must  be  adopted  against 
Bucli  a  system  of  manufacture,  at  least  as  far  as  regards  papers  for 
public  documents,  which  necessarilj  require  a  guarantee  of  durability, 
to  be  secured  only  by  sound  paper  BLade  of  wbite  rags,  oi  hemp,  or  of 
flax,  tub-aized«  After  verifying  the  good  quality  of  the  paper  by  its 
rattle,  rigidity,  clearness,  and  resistance  to  breakage,  the  length  of  the 
fibre  on  the  torn  edge  of  a  sheet  must  be  examined  with  a  glass,  and  in 
respect  to  writing  papers,  the  equality  of  the  sizing  should  be  ascertained 
by  wetting. 

As  was  long  ago  proved  by  Baron  laebig,  all  vegetable  substances 
undergo,  when  placed  in  contact  with  moist  air,  a  true  slow  combustion 
or  eremacansis.  The  oxygen  of  the  atmosphere,  combining  in  these 
circumstances  with  the  carbon  that  forms  the  essential  constituent 
element  of  the  vegetable  matter,  there  is  formed  one  volume  of  carbonic 
^id  gas  equal  to  that  of  the  absorbed  oxygen ;  at  the  same  time  a  por- 
tion of  the  latter  takes  .up  a  part  of  the  hydrogen  of  the  cellulose,  to 
form  water.  The  porous  state  of  the  substance,  which  increases  its 
faulty  absorption,  favours  this  decomposition  in  a  high  degree. 

Substances  of  animal  origin  undergo  an  analogous  decomposition ; 
but  here  the  presence  of  nitrogen  contained  therein,  gives  rise  also  to 
the  formation  of  ammoniacal  Golts,  which  specially  favour  microscopic 
vegetable  development  of  the  cryptogamous  class;  Hence  that  formation 
of  mouldiness  which  is  ordinarily  observed  under  similar  circum- 
stances. 

Paper  being  formed,  as  we  have  seen,  essentially  of  vegetable  fibres 
and  of  the  gelatinous  substances  introduced  in  the  sizing,  is  subject, 
like  every  other  organic  substance,  to  decomposition  or  eremacaosis, 
more  or  less  rapid,  accordii^  to  certain  conditions  of  manufacture.  But 
it  is  easy  to  conceive  that  the  presence  of  earthy  matters  in  the  paper 
pulp,  combined  with  the  accelerated  desiccation  which  the  paper 
undergoes,  by  diminishiDg  its  cohesion,  can  but  increase  the  rapidity  of 
its  decomposition. 

The  first  symptom  of  decay  in  the  paper  is  generally  maoHe^d 
by  inequalities  on  the  surface,  wliteh,  in  some  places,  become 
flii%,  at  the  same  time  its  whiteness  is  impaired.  During  this  internal 
decomposition,  besides  ^e  carbonic  acid  above  mentioned,  traces  of 
organic  adds,  such  as  humic  and  cienic,  form  on  its  surface  reddish 
spots  or  holes,  ,  when  the  paper  has  be^i  blued.  In  other  cases,  these 
spots  are  yellowish  or  ochrish ;  they  sometimes  arise  from  the  scum, 
caused  by  the  imperfect  mixture  of  tibe  size  with  the  pulp.  When  these 
alterations  are  more  advanced,  a  mouldiness  is  developed  in  Hiese  parts, 
especially  if  the  paper  has  been  siaed  with  gelatine,  of  which  the  most 
common  is  a  iq>ecies  of  penidlHum,  These  microscopic  vegetations, 
ittsiauating  themselves  between  the  pores  of  the  paper,  lessen  its  cfh 
hesion  and  accelerate  its  disintegration. 

According  to  M.  Bockramm,  a  printer  In  Treptow,  these  mouldy 
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pots  (stock  flecke)  can  be  easily  effaced  from  printed  paper,  without 
endangering  the  impreoaiony  hj  passing  tlie  sheets  through  a  hydro- 
chloric bath,  formed  of  one  part  of  concentrated  acid  of  commerce,  to  18 
parts  of  water. 

It  is  the  same  expedient  which  I  recommended,  many  years  ago,  to 
M.  de  Brou,  a  distinguisbed  artist  and  conservator  of  tbe  collections  of 
the  I>uke  d'Arenberg,  to  remove  certain  blots  which  had  dimmed,  with 
a  cloudy  whiteness,  tbe  surface  of  some  valuable  engravings.  This  pro- 
cess, which  succeeded  fully,  would  have  infallibly  caused  the  loss  of  tbe 
print,  if  it  had  been  printed  on  modem  lime-paper.  Damaged  sheets, 
spotted  with  ink  or  mouldy  stains,  may  still  be  whitened,  by  plunging 
them  for  some  minutes,  into  a  warm  solution  of  one  part  of^tortaric  acid, 
and  24  parts  of  water,  and  then  washing  plentifully  witb  water.  This 
solution,  as  well  as  those  of  oxalic  or  citric  acid,  which  may  be  sub- 
stituted, has  the  advantage  of  being  less  likely  to  spoil  the  paper  than 
mineral  adds. 

To  Baron  Th^nard  is  due  the  application  of  oxygenated  water  to 
spotted  papers,  or  to  prints  discoloured  by  metallic  sulphates. 

I  have  shown  the  inconveniences  arising  from  the  introduction 
into  paper,  of  mineral  substances  foreign  to  the  regular  manufacture. 
Tliere  is  also  another  cause  that  contributes  quite  as  much  to  the 
bad  quality  of  modem  papers,  and  which,  until  now,  appears  to 
have  escaped  the  attention  of  manufacturers  ;  it  is  the  too  rapid  desic- 
cation which  the  sheets  imdergo  in  the  preparation  of  machine-sized 
paper. 

Bnusels. 


GOLD  IN  WESTERN  AFRICA. 

BY  CAPTAIN  P.  BURTON. 

We  find  in  Leo  Africanus,  who  is  supposed  to  have  died  about  1526, 
that  the  King  of  Ghana  had  in  his  palace  an  entire  lump  of  gold — 
a  monster  nugget  it  would  now  be  called— not  cast  nor  wrought  by 
instruments,  but  perfectly  formed  by  the  Divine  Providence  only,  of 
thirty  pounds  weight,  which  had  been  bored  through  and  fitted  for  a 
seat  to  the  royal  throne.*  The  author  most  diffuse  upon  the  subject 
of  gold,  is  Bosman,  who  treats,  however,  solely  of  the  Gold  Coast. 

According  to  Bosman  (Letter  vL)  ^  the  illustrious  metal "  was  found 
in  three  sites.   The  first  and  best  was    in  or  between  particular  hills 
the  n^oes  sank  pits  there  and  separated  the  soil  adhering  to  it  The 
second   is  in,  at,  and  about  some  rivers  and  waterfalls,  whose  violence 

♦  Similarly,  the  king  of  '*  Buncatoo  "  had  a  solid  gold  stool,  which  caused  his 
destraction  at  the  hands  of  his  neighbours  of  Ashaiiter. 
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washeth  down  great  quantities  of  earth,  which  cany  the  gold  with  it. 
The  third  is  on  the  sea  shore,  near  the  mouths  of  rivulets,  and  the 
favourite  time  for  washing  is  after  violent  night  rains.  The  negro 
women  are  furnished  with  large  and  small  troughs  or  trays,  which  they 
first  fill  full  oi  earth  and  sand,  which  they  wash  with  repeated  fresh 
water  till  they  have  cleansed  it  from  all  its  earth ;  and  if  there  be  any 
gold  its4>onderosity  forces  it  to  the  bottom  of  the  trough,  which,  if  they 
find  it,  is  thrown  into  the  small  tray,  ^and  so  they  go  on  washing  it 
again,  which  operation  generally  holds  them  till  noon ;  some  of  them 
not  getting  above  the  value  ot  sixpence  ;  some  of  them  pieces  of  six  or 
seven  shillings,  though  not  frequently ;  and  often  they  entirely  lose 
their  labour." 

The  gold  thus  dug  is  of  two  kinds,  dust  gold  and  mountain  gold. 
The  former  is  ''  fine  as  flour,"  and  the  more  esteemed  because  there  is 
no  loss  in  melting.  The  latter,  corresponding  with  our  modem  ''  nug- 
get," varies  in  weight  from  a  farthing  to  200  guineas ;  it  touches  better 
than  golcTdust,  but  it  is  a  loss  from  the  stones  adhering  to  the  stone. 

The  natives,  in  Bosman's  day— -and  to  the  present  time— were  vestj 
subtle  artists  in  the  sophisticating  of  gold."  The  first  sort  was  the 
Fetish  before  alluded  to.  They  also  cast  pieces  so  artificially,  that 
whUst  outside  there  was  pure  gold  thick  as  a  knife,  the  interior  was 
copper,  and  perhaps  iron-— then  a  new  trick — and  the  most  dangerous, 
because  difficult  to  detect.  The  common  "  false  mountain  gold  "  was  a 
mixture  of  the  precious  metal  with  silver  and  copper,  extremely  high 
coloured,  and  unless  each  piece  was  touched,  the  fraud  passed  undetect^. 
Another  kind  was  an  artificially  cast  and  tinged  powder  of  coral  mixed 
with  copper  filings  :  it  became  tarnished,  however,  in  a  month  or  two. 

With  respect  to  the  annual  export  from  the  Qold  Coast,  Bosnian 
reckons  it  in  peaceful  times,  when  trade  is  prosperous,  to  be  ''  23  tun.** 
The  7,000  marks  are  disposed  of  as  below.*  Mr.  M'Queen  estimates 
the  exportation  at  3,406,2762.  The  English  trade  has  now  fallen  to 
860,0002.  to  400,000Z.  per  annum.t 

*  The  Dutch  West  India  Company  yearly  exported,  Marks  1,500 

The  English  African  Company      .      .      .      .  „  1,200 

The  Zealand  interlopers  as  much  as  the  Dutch,  viz.  '  „  1,600 
The  English  interlopers  about  1,000,  usually,  which 

they  have  doubled   „  1,000 

The  Brandenburghers  and  Danes  together,  in  times 

of  peace   „  1,000 

The  Portuguese  and  French  together     -      »      -    „  800 

Which  makes  7,000 
For  several  years  before  Bosman's  time,  the  Dutch  export  had  been  reduced  hy 
one-half  (750  marks). 

+  Dr.  Clarke  ("Remarks,  &c.),  gives  100,000  ounces.  This  was  the  calcula- 
tion of  Mr.  Swanzy  before  a  parliamentary  committee  in  1816.  Of  course  it  is 
impossible  to  arrive  at  any  clear  estimate.   Allowing  the  African  Steam  Ship 
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In  several  countries,  as  Dinkira,  Taefol,  Wds&,  and  especially  Akim, 
the  hill  region  lying  due  north  of  Accra,  the  people  are  'stOl  active  in 
^SS^^H  Rold.  The  pito,  varying  from  two  to  three  feet  in  diameter, 
and  from  twelve  to  fifty  deep,  are  often  so  near  the  roads  that  loss  of 
life  has  been  the  result.  **  Shoring-up,"  being  little  known,  the  miners 
are  not  unfrequently  buried  alive.  The  stuff  is  drawn  up  by  ropes  in 
clay  pots,  or  calabashes,  and  thus  a  workman  at  the  bottom  widens  the 
pit  to  a  pyriform  shape  :  tunnelling,  however,  is  unknown.  The  ex- 
cavated earth  is  carried  down  to  be  washed.  Besides  sinking  these  holes, 
they  pan  in  the  beds  of  rivers,  and  in  places  collect  quartz,  which  is 
roughly  pounded.  The  yield  is  very  uncertain,  and  the  chief  of  the  dis- 
trict is  entitled  to  one-third  of  the  proceeds.  During  the  busy  season, 
when  water  is  abundant,  the  scene  must  resemble  that  described  by  Dr. 
Livingstone  near  the  gold  diggings  of  Tete ;  as  in  California  and  Aus- 
tralia, prices  rise  high,  and  gunpowder,  rum,  and  cotton  go*>ds  soon 
carry  off  the  gold-dust.  During  the  repeated  earthquakes  of  July,  1862,. 
which  laid  waste  Accra,  the  strata  of  the  AMm  hills  were  so  much 
shaken  and  broken  up,  that,  according  to  report,  all  the  people 
flocked  to  the  diggings  and  dispensed  with  the  shafts  generally  sunk. 
There  are  several  parts  of  the  Gold  Coast  where  the  precious  metal  is 
Fetishy  and  where  the  people  will  not  dig  themselves,  though  perhaps 
they  would  not  object  to  strangers  risking  their  lives.  One  of  the  most 
reniarkable  is  the  DeviVs  Hill,  called  by  Bosman,  Monte  de  Diablo,  near 
Winnibah,  in  the  Aguna  (Agouna)  country.  In  his  day,  a  Mr.  Braggs, 
English  agent,  was  commissioned  by  the  African  Company  to  prospect 
it  He  died  at  Cape  Coast  Castle  before  undertaking  a  work  which,  in 
those  days,  would  have  been  highly  dangerous.  Some  aut^iorities  fix 
the  Seecom  river  as  the  easternmost  boundary  where  gold  is  found. 
This  is  so  far  incorrect  that  I  have  panned  it  from  the  sands  under 
James  Fort  Besides  which  it  is  notorious  that  on  the  banks  of  the 
upper  Volta,  about  the  latitude  of  the  Krobo  (Croboe)  country,  there 
are  extensive  deposits,  regarded  by  the  people  as  sacred. 

The  Slave  Coast  is  a  low  alluvial  tract,  and  appears  to  be  wholly 
destitute.  According  to  the  Rev.  Mr.  Bowen,  a  small  quantity  of 
gold  has  been  foun^  in  the  quartz  of  Yoruba,  north  of  Abeokuta ; 
hut,  as  in  the  Brazils,  it  is  probably  too  much  dispersed  to  be  worth 
working.  And  the  Niger  which  flows,  as  will  presently  be  seen,  from 
the  true  auriferous  centre,  has  at  times  been  found  to  roll  down  stream* 
gold.  The  soil  of  Fanti  and  the  seaboard  is  but  slightly  auriferous. 

As  we  advance  northwards  from  the  Crold  Coast  the  yield  becomes 
richer.  In  Ashantee  the  red  and  loamy  soil,  scattered  with  gravel  and 
grey  granite,  is  everywhere  impregnated  with  gold,  which  the  slaves 

Company  a  maximum  of  4,000  ounces  per  month,  we  obtain  from  that  lonrce 
^>000  ounces.  But  considerable  quantities  are  exported  in  merchant  ships,  more 
especially  for  the  American  market.  Whilst,  therefore,  some  reduce  the  total  tp 
60,000  ounces,  others  raise  it  to  half  a  million  of  money. 
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extract  hj  washing  and  digging.  It  is  said  that  in  the  market-place  of 
Kumasi  there  are  1,600  ounces  worth  of  gold — a  treasure  reserved  for 
State  purposes.  The  bracelets  of  rock-gold,  which  the  cahoceers  wear 
on  state  occasions,  are  four  pounds  in  weight,  and  often  so  heavy  that 
thej  must  rest  their  arms  upon  the  heads  of  their  slave  boys. 

In  Qaman,  the  region  to  the  north-west  of  the  capital,  the  ore  is 
found  in  large  nuggets,  sometimes  weighing  four  pounds.  The  pits  are 
sunk  nine  feet  in  the  red  granite  and  grey  granite,  and  the  gold  is  highly 
coloured.  From  8,000  to  10,000  slaves  work  for  two  months  every  year 
in  the  bed  of  the  Bara  river.  There,  however,  as  on  the  Gold  Coast, 
the  work  is  very  imperfect,  and  in  some  places  where  the  metal  la  sacred 
to  the  Fetish,  it  is  not  worked  at  all.  Judging  from  analogy,  we  might 
expect  to  find  the  precious  metal  in  the  declivities  inland  and  north- 
wards from  Cape  Palmas,  and  in  that  sister  formation  of  the  East 
African  ghauts,  the  "  Sierra  del  Crystal.**  The  late  Captain  Lawlin,  an 
American  trader,  settled  on  an  island  at  the  mouth  of  the  Feman  Yaz, 
carried  to  his  own  country,  about  the  year  1843-44,  a  quantity  of 
granular  gold,  which  had  been  brought  to  him  by  some  country  people. 
He  brought  back  all  the  necessary  tools  and  implements  to  the  Gaboon 
Eiver,  but  the  natives  became  alarmed,  and  he  failed  to  find  the  spot. 
Finally,  according  to  the  tradition  of  native  travellers,  the  unexplored 
region  called  Ri!un^*  and  conjecturally  placed  south  of  the  inhospitably 
Waday,  is  a  land  of  goldsmiths,  the  ore  being  found  in  mountainous 
and  well-watered  districts.  It  is  becoming  evident  that  Africa  will 
some  day  equal  half-a-dozen  Califomias. 

Mungo  Park  supplies  the  amplest  notices  of  gold  in  the  regions 
visited  by  him  north  of  the  Kong  Mountains.  The  principal  places  are 
the  head  of  the  Senegal  river,  and  its  various  influents  ;  Dindiko,  where 
the  shafts  are  most  deep,  and  notched,  like  a  ladder  ;  Shronda,  which 
gives  two  grains  from  every  pound  of  alluvial  matter  ;t  Bambuk  and 
Bambana.  In  Eongkadu,  the  mountain  land,*'  where  the  hills  are  of 
coarse  ruddy  granite,  composed  of  red  feldspar,  white  quartz,  and  black 
shale,  containing  orbicular  concretions,  granular  gold  is  found  in  the 
quartz,  which  is  broken  with  hammers  ;  the  grains,  however,  are  flat 
The  diggings  at  present  best  known  are  those  of  Handing.  The  gold, 
we  are  told,  is  found  not  in  mines  or  veins,  but  scattered  in  sand  and 
clay.  They  vary  from  a  pin's  head  to  the  size  of  a  pea,  and  are  re- 
markably pure.  This  is  called  Sana  Manko,  or  gold-powder,  in  contra- 
distinction to  Sana  birro,  or  gold  stones,  nuggets  occasionally  weighing 

*  TMa  may  be  the  **  Bunga/'  of  our  maps,  with  whose  position  Rama  corre- 
sponds. My  informant  wrote  down  the  name  from  the  mouth  of  a  Waday  man  at 
Lagos. 

t  This  would  be  (avoirdupois),  whereas  the  cascalhao,  or  alluvium,  of 
Brazil  is  Ythrv*  remarkably  rich  and  pyritical  ores  in  Europe  give  yttoWv- 
Yet  M.  D'Aubrie  estimates  the  gold  in  the  bed  of  Father  Rhine  at  six  or  seven 
millions  of  pounds  sterling. 
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five  drachma.  In  December,  after  the  hArvest-home,  when  the  gold- 
beariDg  Fiutnaras  from  the  hills  have  shrank,  the  Mansa  or  Shaykh  ap- 
points a  day  to  begin  Sana  Eu— gold-washing.  Each  woman  arms  herself 
with  a  hoe,  two  or  three  calabashes,  and  a  few  quills.  On  the  morning 
before  departure  a  bullock  is  slaughtered  for  a  feast,  and  prayers  and 
charms  are  not  forgotten.  The  error  made  by  these  people  is  digging 
and  washing  for  years  in  the  same  spot;  which  proves  comparatively  un- 
fruitful unless  the  torrent  shii'ts  its  course.  They  never  follow  the  lead 
to  the, hills,  but  content  themselves  with  exploring  the  heads  of  the 
water-courses,  which  the  rapid  stream  denudes  of  sand  and  clay,  leaving 
a  strew  of  small  pebbles  that  wear  the  skin  off  the  finger-tips.  The 
richest  yield  is  from  pits  sunk  in  the  height  of  the  dry  season,  near  some 
hill  in  which  gold  has  been  found.  As  the  workers  dig  through  the 
several  strata  of  sand  and  clay,  they  send  up  a  few  calabashes  by  way 
of  experiment  for  the  women,  whose  peculiar  duty  it  is  to  wash  the 
stuff,  and  thus  they  continue  till  they  strike  the  floor-rock.  The  most 
hopeful  formation  is  held  to  be  a  bed  of  reddish  sand,  with  small  dark 
specks,  described  as  "  black  matter,  resembling  gun-powder,"  and  called 
by  the  people  Sana  Mira,  or  gold-rust :  it  ia  possibly  emery.  In  Mr. 
Murray*8  edition  of  1816,  there  are  illustrations  of  the  various  positions, 
and  a  long  description  (Vol.  I.,  p.  450,  and  VoL  II.,  p.  76)  of  the  style  of 
panning.  I  will  not  trouble  the  reader  with  it,  as  it  in  no  way  differs 
from  that  now  practised  on  the  Grold  Coast  and  Eafilr  lands.  There  is 
art  in  this  apparently  simple  process.  Some  women  find  gold  when 
others  cannot  discover  a  particle ;  and  as  quicksilver  is  not  used,  at 
least  one-third  must  be  wasted,  or  rather,  I  may  say,  it  is  preserved  for 
a  better  day. 

The  gold  dust  is  stored  in  quills,  stopped  with  cotton,  and  the 
washers  are  fond  of  wearing  a  number  of  these  trophies  in  their  hair* 
The  average  of  an  industrious  individual's  annual  collection  may  be  two 
slaves.  The  price  of  these  varies  from  rune  to  twelve  minkali,*  each  of 
12s.  6d.,  or  its  equivalent  in  goods,  viz.,  eighteen  gun-flints,  forty-eight 
leaves  of  tobacco,  twenty  charges  of  gunpowder,  a  cutlass,  and  a  musket. 
Part  of  the  gold  is  converted  into  massive  and  cumbrous  ornaments, 
necklaces,  and  ear-rings,  and  when  a  lady  of  consequence  is  in  full  dress, 
she  bears  from  SOU  to  80^  A  proportion  is  put  by  to  defray  expenses  oi 
travelling  to  and  from  the  coast,  and  the  greater  part  is  then  invested  in 
goods,  or  exchanged  with  the  Moors  for  salt  and  merchandise. 

The  gold  is  weighed  in  small  balances,  which  the  people  always 
carry  about  with  them,  and  they  make,  like  the  Hindus,  but  little  dif- 
ference between  gold  dust  and  wrought  gold.  The  purchaser  always 
uses  his  own  "tilikissi,^  beans  probably  of  the  Ahrus^  which  aro 
sometimes  soaked  in  Shea  butter,  to  increase  their  weight,  or  are  imi- 

*  Vaj  not  this  word  be  an  old  corruption  of  the  well-known  Arabic  weight, 
mukaU 
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tated  with  groond-down  pebbles.  In  smelting  gold,  the  smith  uses  an 
alkaline  salt,  obtained  from  a  ley  of  burnt  com  stalks.  He  is  capable^ 
as  even  the  wildest  African  tribes  are,  of  drawing  fine  wire.  When 
lings — the  favourite  forms  in  which  the  precious  metal  i&  carried  coast- 
ward — are  to  be  made,  the  gold  is  run  without  any  flux  in  a  crucible  of 
sun-dried  red  clay,  which  is  covered  over  with  charcoal  or  braize.  The 
smith  pours  the  fluid  into  a  furrow  traced  in  the  groimd,  by  way  of 
mould.  When  it  has  cooled,  he  reheats  it,  and  hammers  it  into  a  little 
square  ingot  or  bar  of  the  size  required.  After  a  third  exposure  to  fire, 
he  twists  with  his  pincers  the  bar  into  a  screw  shape,  lengthens  oat  the 
ends,  and  turns  them  up  to  form  the  circle. 

It  must  now  be  abundantly  evident  to  the  reader  that  the  great 
centre  oi  West  African  gold,  the  source  which  supplies  Manding  to  the 
North,  and  Ashantee  to  the  South,  is  the  equatorial  range  called  the 
Kong.  What  the  mineral  wealth  must  be  there,  it  is  impossible  to  esti- 
mate, when  nearly  three  millions  and  a  half  of  pounds  sterling  have 
annually  been  drawn  from  a  small  parallelogram  between  its  southern 
slopes  and  the  ocean,  whilst  the  other  three-quarters  of  the  land- 
without  alluding  to  the  equally  rich  declivities  of  the  northern  versant 
i^have  remained  as  yet  unexplored.  Even  in  northern  Liberia  colonists 
have  occasionally  come  upon  a  pocket  of  50  dols.,  and  the  natives  bring 
gold  in  from  the  banks  of  streams. 

Mr.  Wilson  Western  Africa,*  chap,  x.)  remarks  upon  this  subject, 
^  It  is  best  for  whites  and  blacks  that  these  mines  should  be  worked  jost 
as  they  are.  The  world  is  not  suffering  for  the  want  of  gold,  and  the 
comparative  small  quantities  that  are  brought  to  the  sea-coast  keep  the 
people  in  continual  intercourse  with  civilised  men,  and  ultimately,  no 
doubt,  will  be  the  means  of  introducing  civilisation  and  Christianity 
among  them.** 


THE  TECHNOLOGIST. 


CHEMICAL  TECHNOLOGY. 
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The  arts  are  those  piocesses  by  which  the  products  of  the  mineral, 
T^table,  and  animal  kingdoms  are  modified^  in  a  greater  or  less  degree, 
in  order  to  adapt  them  to  the  wants  of  man.  These  processes  are  based 
on  either  mechanical  or  chemical  principles  ;  and  while  in  a  large  pro- 
portion of  them  mechanics  are  almost  exclusively  employed,  in  an 
equally  large  number  mechanical  operations  are  merely  subservient  to 
chemical  action.  Hence,  a  twofold  division  of  the  arts  is  both  practi* 
cable  and  convenient.  The  former  is  designated  as  Mechanical 
Technology,  or  Practical  Mechanics  ;  the  latter,  Chemical  Technology. 

Among  the  chemical  arts,  many  are  conducted  on  a  large  scale,  and 
•re  properly  termed  chemical  manufactures ;  but  chemical  technology 
is  more'comprehenbive,  embracing  less  extended  processes,  and  even  a 
few  in  which  chemistry  finds  a  limited  application.  Thus,  the  making 
of  alum  and  glass,  the  reduction  of  iron  ores,  the  extraction  and  refining 
of  sugar,  are  all  manufactures  conducted  on  a  vast  scale.  On  the  other 
band,  phosphate  of  soda  and  chrome  yellow  are  made  on  a  limited 
scale ;  small  quantities  of  nickel,  of  tannin,  and  perfuming  oils,  are 
extracted  and  refined ;  and  yet,  as  their  preparation  is  wholly  governed 
by  chemical  principles,  these  processes  belong  to  chemical  technology. 
While  some  writers  incorrectly  limit  the  subject  to  chemical  manufac- 
tures, others  confine  it  to  the  fii-st  valuable  products  obtained.  Thus, 
while  the  preparation  of  alum  and  copperas  are  acknowledged  chemical 
arts  and  manufactures,  their  extensive  application  to  organic  fibre  to 
give  permanency  to  dyes,  and  the  whole  art  of  dyeing  and  calico  print- 
ing, would  be  excluded.  This  is  manifestly  wrong,  if  the  definition  of 
the  arts  which  we  have  given  be  correct ;  and  we  cannot  exclude 
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those  arts  of  a  chemical  nature,  which  more  immediately  flow  from 
any  one  branch  of  manufactures,  especially  when  we  consider  that  such 
collateral  arts  are  often  necessary  to  the  economy  of  a  particular  branch 
of  manufacture. 

Emanating  from  chemistry,  chemical  technology  has  been 
nsually  treated  as  a  branch  of  that  science,  and  has  been  correctly 
designated  applied  chemistiy.''  Its  recent  expansion,  however,  by  the 
aid  of  chemistry,  allows  of  its  establishment  as  an  independent  branch 
of  knowledge, — a  science,  capable  of  a  classification,  not  on  the  prin- 
ciples of  chemical  science,  but  evolyed  from  itself,  by  a  comparison  of 
its  subjects  with  each  other.  The  main  principle  which  should  govern 
£uch  classification  is  the  object  in  vi^  or  the  product  to  be  niade, 
and,  with  this,  the  secondary  arts  necessarily  or  usually  connected  with 
it  Thns,  the  making  of  soap,  being  an  important  art,,  and  an  exten- 
sive manufacture,  necessarily  includea  the  extraction  and  purification 
of  oils  and  fats,  while  perfumery  and  chandlery  seem  to  follow  in  its 
train  in  a  natural  order.  The  following  ia  an  attempt  at  such  a  classi- 
fication of  the  subjects  in  chemical  technology,  and  is  the  result  of  some 
years'  experience  in  lectures  on  the  chemical  arts  delivered  by  the 
writer  before  the  Franklin  Institute  of  Philadelphia.  Doubtless,  it 
will  be  found  imperfect,  but  it  is  fair  to  offer  as  an  apology,  the  diffi- 
culty experienced  by  the  chemist  in  separating  in  his  nund  the  compo-, 
Bition  and  properties  of  bodies  from  their  connection  as  objects  (^manu- 
facture, and  in  breaking  down  long  cherished  associations  of  purely 
chemical  characteristics. 

Chemical  affinity  may  be  regarded  as  the  force  employed  in  the 
ohemical  arts  ;  fuel  and  water,  as  the  principal  agents  used  to  modify  or 
direct  this  force  ;  and  the  crude  productions  of  the  mineral,  vege- 
table, and  animal  kingdoms,  as  the  materials  subjected  to  action. 
The  air  performs  less  important  functions,  as  a  direct  agent  ;  but,  in 
conjunction  with  fuel,  it  is  indirectly  an  indispensable  agent,  in 
developing  heat  by  the  union  of  its  oxygen  with  the  carbon  and  hydro- 
gen of  fuel.  Fuel  is,  however,  the  true  agent  in  this  cose,  practically 
considered,  because  it  can  be  handled,  weighed,  and  measured,  by  the 
artisan,  and  is  indispensable  in  the  reduction  of  metallic  ores.  We 
therefore  regard  fuel  as  the  source  of  heat  in  the  arts  ;  and  since 
the  larger  proportion  of  the  more  important  technical  processes  are 
more  or  less  controlled  by  heat,  it  must  be  viewed  as  the  principal  agent 
or  modifier  of  affinity.  Hence  the  sources  and  management  of  heat 
should  be  the  first  subject  treated  of  in  a  classified  narration  of  technical 
processes.  It  may  be  followed  by  its  application  to  the  warming  of 
buildings,  which,  in  its  manifold  aspects  of  ecoiK)my,  conv^ence, 
safety,  and  health  of  man,  embraces  the  forms  of  apparatus  in  which  it 
is  employed,  and  the  subject  of  ventilation. 

More  naturally  connected  with  fuel  than  with  any  other  depart- 
ment of  the  arts  are  the  means  of  obtaining  and  of  extinguishing 
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file;  the  preparation  of  those  mixtures  of  combustibles  with  con- 
densed forms  of  oxygen,  such  as  gunpowder^  and  other  projectile  and 
destructive  agents,  together  with  their  allied  compositions  for  orna- 
mental displays  of  fire.  These  may  be  embraced  under  the  term  Pyro- 
techny. 

The  whole  of  the  first  subject,  included  under  the  term  Calorics, 
admits  of  the  three  subdivisions  or  groups  :  Fuel  and  Furnaces,  Warm- 
ing and  Ventilation,  and  Pyrotechny. 

One  of  the  similar  applications  of  heat  to  modify  mineral  substances, 
is  the  fusion  of  sand  and  alkali  to  glass,  which  is  highly  plastic  when 
sufficiently  heated,  and  in  that  state  receives  the  form  which  it  retains, 
on  cooling.  Another  application  is  to  the  semi-fusion  or  baking  of  clay- 
ware,  which,  having  been  previously  plastic  by  admixture  with  water, 
and  having  then  received  its  form,  is  heated  to  a  point  below  perfect 
fusion  to  give  that  form  permanence.  Allied  to  these  is  another  plastic 
art ;  the  making  and  use  of  cements  and  mortars,  including  plaster-, 
casting,  and  making  artificial  stone.  All  these  are  embraced  under  the. 
general  term  of  Plastics ;  of  which  glass-making  is  Pyroplastics  ^ 
cements,  Hydroplastics ;  while  the  art  of  pottery  partakes  of  the  charac- 
ter of  each. 

Another  important  but  more  complex  application  of  fire  is  ta 
Metallurgy,  wherein  fuel  is  both  the  source  of  heat  and  the  chief  means 
of  reducing  ores  to  the  metallic  state.  It  will  be  observed,  that  while 
the  fluxing  of  ores  naturally  connects  metallurgy  with  the  pyroplastic. 
arts  of  glass  and  pottery,  the  construction  of  furnaces  and  moulds  indi- 
cates its  dependence  upon  hydroplastics.  Modem  chemistry  has  en- 
riched metallurgy  with  a  new  department,  Galvanoplastics,  and  with  a 
variety  of  processes  in  which  the  metallurgic  treatment  of  ores  is  effected 
by  solutions.  We  may,  therefore,  conveniently  divide  the  subject  into 
Pyrometallurgy  and  Hydrometallurgy.  For  the  present,  it  is  proper  to 
regard  Photography  as  a  branch  of  the  latter,  with  which  it  stands  in 
intimate  connection. 

Metallurgy  and  Plastics,  having  each  their  branches,  in  which^ 
aqueous  action  plays  a  conspicuous  part,  sue  thus  naturally  linked  with 
a  long  series  of  arts  in  which  water  is  the  prime  agent  in  modifying 
and  directing  the  force,  affinity;  and  the  connection  is  still  further 
CBtablished  by  the  fact,  that  the  substances  acted  on  are  mostly  confined 
to  those  of  the  preceding  classes,  alkali,  earth,  and  metal.  The  arts  in 
the  present  class,  having  for  their  chief  object  the  preparation  of  simple 
chemical  compounds,  acid,  oxide,  and  salt,  and  being  conducted 
on  purely  chemical  principles,  have  received  the  general  term  of  Chemics, 
Water  is  the  medium  of  action,  the  solvent  for  acid  and  alkali,  in  whicl^ 
they  exert  their  powerful  and  contrary  effects ;  the^olvent  for  salts,  in 
which  they  are  decomposed  and  resolved  into  new  and  useful  com- 
pounds. The  manufacture  of  sulphuric  acid,  usually  regartled  as  the 
keystone  of  the  more  purely  chemical  arts,  and  its  use  in  transforming 
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common  salt  into  tlie  alkali  soda,  introduces  a  series  of  varioas  connected 
and  derivative  arts,  conducted  on  a  large  scale,  whose  elements  are  to 
be  found  in  plastics,  and  which  may  constitute  a  convenient  division  of 
chemics,  called  Salines,  or  the  saUne  arts.  While  we  have  seen  the  arts 
of  the  preceding  class  extract  the  metals  from  their  ores,  the  next 
division  of  chemics  subjects  them  to  s  ich  treatment  in  solution,  as  to 
convert  them  into  many  useful  compounds,  such  as  pigments,  salts 
employed  in  dyeing  tissues,  &c.  This  group  constitutes  the  Metallosa- 
lines.  The  making  of  fine  chemicals  and  pharmaceutic  preparations  is 
connected  intimately  with  the  preceding  saline  arts,  being  conducted  in 
a  similar  manner  but  on  a  smaller  scale,  and  with  greater  nicety  ;  it  also 
depends  chiefly  on  the  products  of  those  arts  as  its  means  of  action,  and 
partly  on  them  for  materials  to  be  acted  oil.  This  furms,  therefore,  the 
third  group  of  the  chemic  arts. 

It  may  have  been  observed  that  the  arts  of  the  preceding  classes  are 
chiefly  devoted  to  the  preparation  of  tools  whereby  to  work  upon, 
Tessels  wherein  to  operate  upon,  or  materials  wherewith  to  nKKlify  the 
various  crude  productions  of  organic  and  partly  inorganic  nature,  in 
order  to  adapt  them  to  the  manifold  wants  of  man,  whether  to  minister 
to  hid  comfort  or  luxury.  Clothing,  food,  and  the  comforts  of  life  are 
therefore  mainly  embraced  by  the  following  technical  processesi  The 
most  extended  application  of  the  chemical  products  derived  from  the 
preceding  class,  is  to  the  ornamenting  and  modification  of  tissues,  which 
embraces  the  beautiful  and  varied  arts  of  dyeing  and  calico-printing,  or 
ornamenting  Textile  fabrics.  With  these  are  linked  the  kindred  arts  of 
making  Sheet-fabrics,  piper,  leather,  &c,  as  well  as  working  in  caoiit« 
cho'JC  auvl  gutta  percha.  To  modify  and  ornament  fibrous,  sheet,  and 
Bolid  tissues,  varnishes  and  cements  are  employed,  and  are  classed  under 
the  general  term  Adhesives.  The  principal  subjects  of  this  class  beiug 
the  ornamenting  of  woven  fabrics^  it  has  received  the  name  Calistics 
(xoXos,  and  loros  loom.) 

The  use  of  soap  for  general  purposes  of  cleansing,  and  chiefly  of 
cleansing  textile  fabrics,  follows  the  preceding  in  a  natural  sequence, 
and  serves  to  group  a  series  of  arts,  rather  allied  by  unity  of  material  on 
which  they  operate  than  by  unity  of  object  in  view.  They  include  the 
extraction  and  purification  of  oils  and  fats,  the  preparation  of  soap,  and 
the  various  articles  of  the  perfumer  ;  and,  lastly.  Illumination,  which 
iucluJes  chandlery,  the  manufacture  of  gas,  with  the  various  substances 
aud  apparatus  which  afford  light,  such  as  bumiug-fluids,  lamps,  and  jets. 
Oleics  is  an  appropriate  term  for  the  class. 

After  the  arts  which  supply  man  with  clothing  and  minister  to 
other  external  wants,  those  which  afford  him  nourishment  follow,  and 
may  be  conveniently  grouped  under  the  term  Sitepsics,  (anosy  food,  and 
cook,  prepare,)  The  extraction  of  farinas  and  sugar,  with  the 
refining  of  the  latter,  are  followed  by  their  modification  imder  the 
aingular  process  of  fermentation  aud  conversion  into  alcohol,  which  in 
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its  tarn,  is  readily  changed  into  vinegar  during  the  acetous  fermenta- 
tion. The  various  culinary  arts  form  another  convenient  group  of 
the  domestic  arts,  embracing  the  preparation  and  preservation  of  food. 

The  following  is  a  tabular  view  of  the  aiis,  classified  in  accordance 
with  the  principles  here  laid  down. 


Tabular  View  op  the  Chemical  Arts. 


CLASS. 

GKOUP. 

principal  subjects. 

L  Calorics. 

1.  Fuel  and  Furnaces. 

(  Coal,  wood,  coke,  &c. 

<  Reverberatory,  blast  furnaces 

(  &c. 

Stoves,  hot  air,  steam,  water. 
Matches,  gunpowder,fireworks. 

2.  Warming  and  Ven- 

tilation. 

3.  Pyrotechny. 

II.  Plastics. 

1.  Pyroplastics. 

2.  Potteiy. 

3.  Hydroplastics. 

Glass,  enamel. 

Brick,  earthenware,  porcelain. 
Lime,  mortar,  gypsum. 

III.  Metallurgy. 

1.  IVrometallurgy. 

2.  Hydrometallurgy. 

Reductions  of  ores  by  fire. 
Galvanoplastics,  photography. 

IV.  Chemics. 

1.  Salines 

2.  Metallosalines. 

3  Pharinaf^iiticfiL 

Oil  of  vitrei,  soda,  nitre,  alum. 
Metallic  salts,  pigments. 

TnoTCflJiift  OTtraiiip. 

V.  Calistics. 

1.  Textile  fabrics. 

Bleaching,  dyeing,  calico-print- 
ing. 

Paper,    leather,  caoutchouc, 

gutta  percha. 
Resin,  varnish,  glue. 

2.  Sheet  fabrics. 

3.  Adhesives. 

VL  Oleics. 

1.  Oils  and  Fats. 

2.  Saponification. 

3.  Illumination. 

Extraction  and  fining,  &c. 
Soap,  essences,  perfumery. 
Chandlery,  gas,  burning  fluids, 
lamps,  jets. 

YILSitepsics. 

1.  Farina,  &c. 

2.  Fermentation. 

3.  Culinary  arts. 

Starch,  flour,  sugar. 
Alcohol,  wine,  beer,  vinegar. 
Preparation  and  preservation  of 
food. 

VIII.  Biotech- 
nics. 

1.  Physiology. 

2.  Manures. 

3.  Products. 

Plants  and  aLimals,  ashes. 
Putrefaction,  mineralmanures. 
Milk,  fat,  bone,  horn. 

The  whole  series  of  chemical  arts  may  be  closed  by  chemical  agricnl- 
tore,  or  the  art  of  directing  and  controlling  the  growth  of  plants  and 
animals,  whence  its  name  Biotechnics,  (/3io5,  rcxi^,  art,)  in  order  to 
lender  their  products,  in  quantity  and  quality,  most  suitable  to  the 
demands  of  the  arts  or  the  more  immediate  wants  of  man.  To  eflec^ 
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this,  tBe  influence  of  the  air,  water,  and  Boil,  of  mineral  substances  and 
manures,  on  the  growth  and  productions  of  plants,  must  be  studied  ;  the 
composition  of  their  ashes,  under  different  circumstances  of  growth  and 
product,  examined  ;  the  influence  of  food  and  other  circumstances  on 
the  growth  of  animals  and  of  their  parts,  such  as  hair,  horn,  fat,  &c., 
must  be  investigated.  These  important  observations  on  oi^nic  life 
constitute  a  true  art,  as  yet  in  its  infancy ;  and  it  is  of  a  chemical 
character,  so  far  as  it  is  pursued  with  a  chemical  object  in  view,  (the 
quantity  and  quality  of  organic  product,)  and  by  chemical  agency, 
(minute,  practical  analysis.)  We  may  consider  it  imder  the  several 
heads,— of  the  chemical  changes  observed  in  the  formation  of  useful  pro- 
ducts in  plants  and  animals,  including  the  peculiar  chemical  character 
of  such  products ;  of  the  influence  of  mineral  organic  manures  on  the 
special  products  of  plants,  and  various  conditions  on  the  products  of 
animals  ;  and  the  examination  of  the  ashes  of  organized  bodies,  with  a 
view  of  supplying  such  as  may  be  required  for  obtaining  special  pro- 
ducts. These  subjects  are  most  conveniently  grouped  in  this  manner  at 
the  present  time ;  but  as  the  art  becomes  more  folly  developed,  the 
very  different  nature  of  plants  and  animals,  and  the  different 
influences  exerted  upon  each  domain  of  organic  life,  will  cause  their 
separation. 

Philadelphia. 


ON  THE  CHINA-STONE  AND  CHINA-CLAYS  OF  CORNWALL. 

BY  H.  H.  STOKEB. 

The  China-etone  and  China-clays  of  Cornwall,  or  the  disintegrated 
granites,  have,  of  late  years,  assumed  a  no  less  important  than  interest- 
ing feature  in  its  history ;  not  only  to  the  capitalist,  from  the  great 
addition  the  discovery  of  their  use  has  made  to  its  commercial  importance; 
to  the  working  classes,  from  the  necessarily  co^existant  increase  of  ent* 
ployment ;  to  the  shipping,  from  the  quantity  annually  exported  ;  but 
also  to  the  traveller,  from  the  picturesque  scenes,  the  preparation  of 
these  articles  have  added  to  the  previously  existing  and  unes^ampled 
ones  offered  him  for  contemplation  in  the  various  modes  of  raising  and 
rendering  available  the  mineral  wealth  for  which  we  have  been  so  long 
and  so  justly  famed ;  and  not  only  to  these,  but  to  the  practical  chemist 
as  well,  does  it  afford  matter  for  speculation,  inasmuch  as  the  supply  of 
the  former  of  these  articles  is  so  limited,  as  to  require,  in  the  course  of 
a  very  few  years,  some  cheap  and  easily-available  substitute,  wheth^  to 
be  supplied  from  this  or  from  some  other  county,  is  a  question  to  be 
determined  only  by  the  conjoined  efforts  of  the  miner,  the  geologisti 
«nd  the  analytical  chemist* 
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AUentioR  was  first  directed  to  the  fact^that  the  disintegrated  granite 
and  clays  <^  Cornwall,  as  well  as  those  of  Devon,  when  fused  or  burnt, 
could  be  readenid  available  to  the  potter,  in  1768  by  the  late  Mr.  Coob- 
woithy,  of  Plyznoath,  who  extensively  exported  them  to  the  potteries 
of  Staffordshire,  for  that  purpose,  from  Devon  ;  subsequently  to  which, 
iai^ge  beds  of  a  like  description  of  clays  w^e  found  in  the  parish  ot  St 
Stephens ;  and  it  having  been  ascertained  that  the  decomposing  granite, 
from  which  such  beds  are  formed,  was  capable,  when  fused,  of  forming 
a  suitable  glaze  for  the  articles  made  of  the  clay,  a  large  trade  was  at 
once  opened,  which  has  continued  progressively  to  increase  till  the  pre* 
sent  tune. 

Hie  disintegrated  gntnite,  under  the  name  of  China-stone,  from  the 
rUse  to  which  it  was  applied,  was  exported  at  a  later  period  than  the  China- 
xday  or  kaolin.  This  article  of  commerce  not  having  been  introduced 
■tiU  the  jeai  1602,  when  it  was  first  raised  from  a  bed  of  great  purity, 
containing  no  iron  or  manganese,  but  merely  felspar,  silica,  and  mica,  in 
varying  proportions  ;  and  this  is  at  present  the  only  source  from  which 
it  can  be  obtained  of  a  sufficient  degree  of  purity  for  ordinary  pur^ 
.poses  ;  though,  from  its  price  and  the  efforts  that  have  been  made  by 
chemists  both  here  and  in  the  potteries,  to  gain  a  substitute  for  it, 
it  is  very  doubtful  whether  it  will  long  continue  so ;  more  especially 
if  tite  distance  we  ai^  placed  from  Stafford  be  taken  into  consideration. 

Most  of  the  granites  from  which  the  China^tone  was  formed  differ 
from  ordinary  granite  only  in  the  existence  in  the  latter  of  plates  of 
talc,  hornebleude,  or  diallage,  the  presence  of  either  of  which  render  the 
CSunanstone  in  which  they  are  found,  though  but  in  small  proportions, 
«f  not  even  the  slightest  use^  from  the  black  or  brown-coloured  slag  oC 
silicate  al  iron  or  manganese  found  on  fusion  ;  some  variation,  too,  may 
be  found  in  the  amount  of  each  of  the  ingredients  which  I  have  named, 
•hut  this  affecte  neither  the  clay  formed  on  the  continuation  of  the  disin'> 
tegrating  process,  nor  is  it  supposed  to  exert  any  influence  on  the  glazing 
properties  of  the  stone. 

The  places  in  which  a  search  for  this  article  would  be  instituted 
^th  the  greatest  probability  of  success  is  in  the  proximity  of  fissured 
-granite  rocks,  conteining,  or  supposed  to  have  contained,  softened 
atone  ;  or  in  hills  with  rounded  heavy  summits,  the  be(^s  of  which  are 
-placed  horizontally,  and  felspar  (or  feldspar)  forming  its  predominating 
ingredient. 

The  bed  from  which  it  is  obtained  is  about  three^fourths  of  a  mile  in 
extent  on  the  contiguous  borders  of  the  parishes  of  St  Dennis  and  St. 
Stephens,  occupying  cdmost  the  centre  of  the  central  granite  district  of 
Ihe  county,  and  is  sunotmded  by  other  primary  rocks  of  igneous  origin, 
-which,  as  they  streteh  towards  the  coast  on  either  side,  merge  into  beds 
«of  killas  or  clay-slate ;  on  the  eastern  €md  northern  boundaries  the 
granite  is  more  irreguls^r  and  abrupt  in  character  than  on  the  other 
41^,  k.  more- porphyritic,  and  ooniiains  a  much  larger  proportion  of 
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felspar,  in  large  red  or  white  opaque,  cubic,  or  rhomboidal  cTystaU ;  while 
on  the  south  it  is  separated  from  the  neighbouring  granite  by  a  large  elyan 
dyke  ;  and  it  is  worthy  of  notice,  that  while  on  one  side  of  this,  yoa 
may  find  China-stone  perfectly  pure,  on  the  other,  only  from  one  to  two 
feet  distant,  the  stone  is  rendered  useless  by  the  presence  of  small  plates 
of  talc  embedded  in  dense  grey  granite,  which  also  forms  a  portion  of 
the  eastern  boundary. 

Any  one  who  has  carefully  studied  the  porphyry  dykes,  or  the 
general  nature  of  the  primary  rocks,  of  Cornwall,  cannot  but  have 
noticed  the  difference  in  the  temperature  at  which  some  of  them  hare 
been  upheaved  compared  to  that  of  others,  for  while  some  of  our 
granites  are  composed  of  substances  which  have  in  their  crystals  a  cer- 
tain amount  of  water  that  has  not  been  lost,  others  have  no  trace  of  it, 
their  felspar  having  become  an  amorphous-looking  powder  (kaolin) ;  and 
others  presenting  the  same  waxy  edge  on  fracture  that  is  noticed  in  por* 
celain,  particularly  the  elvan  dykes.  From  this  it  has  been  conjec- 
tured, though  to  me  it  appears  doubtful,  that  as  the  melting  point  oi 
other  minerals  was  considerably  below  that  of  these  rocks,  at  the  time 
of  the  extraordinary  convulsion  to  which  our  country  has  been  subjected, 
the  China-stone  was  by  this  means  freed  from  iron,  &c  ;  and  that,  on 
its  having  reached  the  surface,  the  water  by  which  it  was  surrounded  at 
once  caused  the  crystals  of  felspar  to  split,  lose  their  outline  and  chaiac* 
ter,  and  become  easily  acted  on  by  the  solvent  power  of  rain-water, 
which  by  depriving  it  oi  a  portion  of  its  potash,  leaves  the  crystals  of 
quartz  or  silicic  acid  and  plates  of  mica,  glistening  with  a  silvery  hue 
imbedded  in  a  mass  of  silicate  of  potash  and  alumina  ;  which,  from  the 
loss  of  cry8tallization,  cannot  be  termed  felspar,  nor  is  it  kaolin,  for  it 
has  not  been  subjected  sufficiently  long  to  the  causes  which  lead  to  its 
formation. 

The  chief  causes  which  I  oelieve  to  have  led  to  its  disintegratioii, 
and  not  only  to  the  formation  of  China-stone,  or  China-clay,  but  to  that 
of  all  the  land  at  present  in  cultivation  or  capable  of  being  cultivated; 
aie,  Ist,— external  physical  agents,  proved  by  the  fact  that  China-stone 
is  very  seldom  found  at  a  depth  of  more  than  from  20  to  30  feet  from 
the  surface  ;  the  influence  of  the  seasons  ;  the  changes  from  hot  to  cold 
on  a  body  composed  of  crystals  possessing  such  different  expansiYS 
powers  as  those  of  felspar  and  quartz ;  and  the  solvent  power  of  rain- 
water :  while,  as  chemical  agents,  we  have,  2ndly, — ^the  influence  of  the 
excess  of  carbonic  acid  in  the  air,  as  well  as  that  fifom  the  interior  of 
the  earth,  of  the  influence  of  which  we  have  abundant  proof  in  the 
excellent  crops  obtainable  near  lavas,  or  wherever  this  gas  can  gain 
cess  to  the  compound  silicates  of  which  the  greatest  portion  of  the 
Earth's  crust  consists ;  and  by  the  influence  of  respiration  in  rooms  pn^ 
vided  with  windows,  which  may  have  been  exposed  for  a  long  period  to 
its  application. 

At  present,  while  there  is  a  great  demand  for  the  article,  the  spot 
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from  whence  China-stone  is  procured  presents  the  appearance  of  a  large 
rabbit  bnrrow,  as  there  are  no  less  than  nine  setts  for  the  district,  the 
proprietor  of  each  of  which  has  his  portion  of  the  hill  covered  with  the 
months  of  pits,  aronnd  which  are  stationed  a  number  of  men  with  their 
waggons,  who,  after  the  Cbinarstone  has  been  raised  by  quarrying  and 
the  employment  of  powder,  carry  it  to  one  of  the  nearest  ports  to  be 
shipped  for  the  potteries  of  Staffordshire  and  Worcestershira  These 
ports  are  distant  seven  or  nine  miles  from  the  quarries,  entailing  in  this 
transport  a  considerable  amount  of  land  carriage,  and  a  consequent  in* 
crease  in  the  price,  which  of  late  years  has  been  raised  from  12s.  to  SOs. 
free  on  board,  at  Par,  Pentewan,  or  Charlestown ;  still  the  demand  has 
by  no  means  diminished,  and  the  proprietors  of  these  setts  have  been 
obliged  to  fix  a  certain  limit  to  their  annual  supply  of  18,000  tons, 
which  rate  of  consumption  will  have  effected  the  removal  of  all  the 
China-stone  in  these  beds  in  rather  less  than  fifty  years. 

The  number  of  people  employed  in  its  preparation  are  comparatively 
few,  as  the  operation  of  blasting  requires  but  two  or  three  persons  in 
each  pit ;  and  in  loading  the  waggons  the  parties  employed  as  carriers 
are  but  too  eager  to  fill  in  order  to  gain  a  load.  The  before-mentioned 
reasons  render  the  question  of  supply  an  important  one,  and  one  well 
worthy  the  attention  of  the  landowner  as  to  future  resources,  and  the 
influence  the  discovery  of  any.  large  bed  of  good  stone  would  exert  on 
his  pocket  ;  though,  Tvhile  the  present  setts  of  the  China-stone  Com* 
pany  of  Cornwall  hold  out,  they  not  only  can  but  will  maintain  a  mono- 
poly. 

China-stone,  in  its  present  state,  consists  of  a  mixture  of  quartz, 
felspar,  and  mica,  blended  so  as  to  form  an  homogenous  mass  which 
very  much  resemble  granite,  though  its  texture  is  not  so  compact ;  the 
quartz  exists  in  small  bluish-white  and  transparent  crystals,  the  edges  of 
which,  by  the  process  of  disintegration,  are  rendered  more  or  less  indis** 
tinct,  and  they  have  become  more  transparent  than  when  in  the  form  of 
granite.  These  crystals  are  imbedded  in  a  mixture  of  white  felspar  which 
has  lost  a  portion  of  it^s  potash,  and  small  opaque  scales  of  mica  having  a 
lustrous  silvery  aspect  and  very  thin :  the  granite  from  which  it  has  been 
formed  is  of  the  simplest  kind,  the  commoner  forms  containing,  in  addition 
to  the  mica,  quartz  and  felspar,  which  may  be  either  red  or  grey,  crystals 
and  scales  of  homeblende,  diallage,  or  talc,  with  a  more  or  less  appre- 
ciable amount  of  iron,  indicated  by  the  black  spots  formed  on  fusion  or 
calcination  ;  and  as  the  chemical  composition  of  this  article,  when  pure, 
should  indicate  an  absence  of  these  deteriorating  qualities,  until  some 
cheap  mode  of  separating  these  constituents  from  the  otherwise  vitrifi- 
able  granites  of  Cornwall  be  found,  the  China-stone  at  present  in  use 
must  retain  its  pre-eminence,  consisting  as  it  does  of  a  pure  double 
silicate  of  potash  and  alumina,  which,  when  fused,  forms  a  pearl-white 
translucent  mass,  firm  and  resonant,  consisting  of  an  opaque  body  of 
nearly  perfectly  formed  kaolin,  surrounded  by  and  diffused  through  the 
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glase  of  silicic  acid,  to  which  its  transparency  is  due :  and  not  only  does 
the  forgoing  deteriorating  substances  render  the  article  useless,  but 
should  there  be  a  very  great  excess  of  quartz  crystals  or  silica  the  article 
will  not  from  the  formation  of  single  silicates  be  capable  of  fusion  at 
liny  temperature  ;  though  this  fault  may  be  remedied  by  the  addition  of 
either  potash  or  soda,  to  which  the  vitrifaction  not  only  of  this  but  of 
the  various  kinds  of  glass,  is  also  due  ;  felspar,  according  to  LieMg, 
^ntaining  17*75  per  cent,  of  potash. 

China-stone  ia  used  in  the  Potteries  for  a  number  of  purposes,  the 
jnost  important  of  which  are,  1st, — ^in  the  formation  of  clay  bodies  to 
form  biacuit  ware  ;  2ndly, — ^to  strengthen  clays  rendered  poor  by  the 
absence  of  potash  ;  and,  3rdly, — ^in  the  preparation  or  construction  of 
glazes,  for  the  calcined  biscuit  ware,  when  mixed  with  other  ingredients. 

The  manufactured  China-stone  and  China-clay  is  termed  pottery," 
of  which  there  are  several  varieties,  each  containing  different  propor- 
tions of  Chinarstone,  clay,  and  other  articles.  In  the  porcelain  series 
there  is  said  to  be  but  3  per  cent,  of  potash,  but  this  I  imagine  from  the 
J;ransparency  and  purity  of  the  body,  to  be  inaccurate.  The  Chinese  used 
to  employ  the  ashes  of  ferns,  which  from  the  amount  of  carbonate  of  pot- 
ash they  contain,  gave  to  it  that  richness  and  blending  of  the  body  with 
•the  glaze  for  which  it  has  been  long  remarkable :  bone  ash  was  also 
.used,  both  by  the  Chinese  and  French,  and  is  now  employed  by  our 
•potters  in  considerable  quantity,  for  the  sake  of  the  phosphate  of  lime 
•it  contains,  which,  during  the  process  of  fusion,  adds  considerably  to 
the  transparency  of  the  ware  without  rendering  the  glaze  liable  to  craze 
or  peel  off,  as  would  be  the  case  were  lime  alone  employed,  in  fact  at 
times,  during  a  single  firing,  more  than  5,000^  worth  of  pottery  is  ren- 
dered useless  by  the  admixture  of  this  earth,  the  surface  of  the  servioes 
'.becoming  covered  with  a  congeries  of  cracks  and  fissures,  hence  great 
-care  is  necessary  to  prevent  its  addition. 

The  terms  employed  to  designate  the  kinds  of  calcined  and  fused 
wares,  are  :^Pipe-clay,  the  least  used  and  least  important;  Queen's 
^ware ;  Terra  Cotta ;  Basaltes  ;  and  Porceluin  biscuit ;  the  whole 
which  were  introduced  by  Wedgwood,  to  whose  persevering,  accurate, 
and  scientific  research,  we  are  indebted  for  the  position  our  potteiy  now 
{holds ;  and  it  should  not  be  forgotten  that  the  rapid  strides  by  which 
•we  have  gained  it,  and  the  discoveries  that  have  of  later  years  been 
•made  in  this  art,  have  been  wholly  derived  from  a  good  practical  ac- 
.quaintance  with  chemical  analysis,  the  importance  of  which  cannot  be 
•too  strongly  urged,  on  both  the  potter  and  the  producer  of  the  law 
juateriaL  The  other  and  more  common  wares  are,  porclain ;  potteiy, 
(im  inferior  kind  of  porcelain  ;  and  earthenware ;  to  the  description  of 
<which  I  shaU  for  the  present  confine  my  attention,  that  of  the  before 
^mentioned  wares,  as  well  as  of  Parian,  biscuit  China,  &c.,  belonging 
,more  strictly  to  the  province  of  the  potter  than  to  that  of  the  writer  of 
|ibe  present  essay. 
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Until  A  rery  late  period  pottety  manufactme  was  comparatively  un- 
known in  England ;  in  the  eighteenth  century  we  were  indebted  entirely 
to  the  Chinese  for  our  best,  and  to  the  continental  potteries  for  our  com- 
moner wares  ;  a  century  has  but  elapsed,  and  to  the  credit  of  the 
industrious,  the  persevering,  the  indefatigably  speculating.  Englishman, 
be  it  added,  that  from  pole  to  pole,  under  any  portion  of  the  Globe's 
equator,  wherever  the  traveller  may  roam  in  search  of  adventure,  no 
less  than  through  the  length  and  breadth  of  his  happy  little  island  home, 
he  will  find,  in  his  cup,  his  plate,  or  his  dish,  a  never-dying  testimonial 
to  the  enterprising  character  of  the  Englishman. 

In  porcelain  or  China  and  the  coarser  variety  termed  pottery,  the 
ingredients  are  so  combined  as  to  act  chemically  on  each  other,  the 
decomposed  felspar  consisting  of  a  fusible  glass  of  silicate  of  alumina 
and  potash,  more  opaque  than  that  formed  by  the  fused  silex  in  which 
it  is  disseminated  ;  and  when  the  body  is  formed  of  China-clay,  infusible 
at  the  highest  temperature,  in  the  process  of  vitrifaction,  it  is  so  acted 
on,  as  to  form  a  substance  uniformly  opaque,  having  a  vitreous,  waxy 
fracture,  and  when  coloured  by  some  metallic  base  is  termed  stone-ware. 

There  are  two  kinds  of  China  or  porcelain  ;  the  one  termed  the  hard 
China  was  formerly  imported  from  France,  though,  of  late  years,  it  has 
been  altogether  superseded  by  the  second  variety,  or  soft  China.  The 
body  of  hard  China  may  be  conveniently  formed  by  a  mixture  of  in- 
gredients in  the  following  proportions  : — 

Kaolin,  or  Chma-clay......  70  parts 

Felspar   14  „ 

Sand   12  „ 

Selenite   4 

which  calcined,  forms  the  biscuit :  this,  after  being  dipped  in  a  mixture 
of  potash  and  felspar,  is  again  heated,  when  vitrifaction  ensues,  the 
article  possessing  a  homogenous  translucent  structure  and  not  a  mere 
glase  or  coat  as  found  on  the  common  earthenware.  In  making  soft 
China  the  English  potters  fuUy  vitrify  the  ware  by  the  first  application 
of  heat,  the  shape  of  the  article  being  kept  by  ground  flint,  removable 
with  ease  after  it  is  taken  from  the  oven,  and  the  glaze,  being  subse- 
quently applied,  is  vitrified  at  a  lower  temperature  than  that  used  in  the 
formation  of  the  biscuit  of  soft  China,  the  ingredients  used  to  form 
which,  are, — 

Bone   46  parts 

Kaolin   31  „ 

Chinarstone...  23  „ 

In  making  the  glaze,  a  frit  is  first  formed,  which  renders  the  glaze  more 
easily  applicable  to  the  surface  of  the  biscuit,  by  calcining  a  mixture 
similar  to  the  following : — 

China-stone....  25  parts 

Soda   6  „ 

Borax   3  „ 

Nitre   1    „  - 
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Of  this  frit,  wbeu  ground,  26  parts  are  taken,  and  added  to,  or  mixed 
with, — 

26  of  ground  China-stone, 
31  „  white  lead, 
7  „  Flint, 

7  „  Carbonate  of  Lime,  &c., 
3  „  Oxide  of  Tin, 

in  which  the  biscuit  is  dipped  prior  to  the  last  application  of  heat  The 
colours  to  be  laid  on  the  ware  ore  applied  and  burnt  in  prior  to  the  for- 
mation of  the  glaze,  an  article  often  requiring  a  separate  burning  for 
each  different  colour,  thus,  especially  in  gilded  articles,  entailing  an 
additional  amount  of  cost  and  labour. 

The  China-stone  increases  the  strength  and  sonoroeity  of  the  article, 
while  the  ground  flint  gives  whiteness  and  density  to  the  base  of  plastic 
clay :  earths  are  by  themselves  infusible,  but  on  the  addition  of  silez  or 
silica,  another  name  for  quartz,  we  form  a  silicate,  to  which,  if  we  add 
a  third  of  earth,  with  an  alkaline  base,  we  form  a  body  vitrifiable  and 
uniformly  translucent 

I  shall  briefly  describe  the  mode  in  which  the  China-stone  and  China- 
clay  are  treated,  prior  to  their  being  turned,  twisted,  and  flattened,  to 
form  the  numberless  articles  in  which  they  greet  the  eye. 

The  Chinarstone  is  ground  to  a  fine  powder  by  means  of  a  number 
of  stones  which  are  kept  rotating  on  the  bottom  of  a  paved  vat,  when 
it,  as  well  as  the  clay  and  ground  flint,  are  mixed  with  a  certain 
quantity  of  water,  by  a  process  termed  blunging,"  till  of  the  consistence 
of  cream,  when  it  is  passed  in  a  state  of  slop  or  slip  through  a  series  of 
cambiic  or  lawn  sieves  kept  rapidly  revolving  by  a  water-wheel,  each 
pint  of  the  clay  slip  weighing  twenty-four  ounces,  while  that  of  the  flint 
or  China-stone  weighs  thirty-two  ounces.  It  is  then  passed  through  a 
very  fine  silk  sieve,  after  which  these  ingredients  are  mixed  together  in 
variable  proportions  in  a  large  vat  or  tub,  and  as  soon  as  the  mixture 
has  attained  its  requisite  consistence,  the  water  is  driven  off  by  evapora- 
tion, which  causing  the  slip  to  contain  in  its  interstices  an  innumerable 
quantity  of  air  globules,  renders  it  necessary  that  it  should  be  sub- 
mitted to  the  process  of  kneading  or  beating,  after  which  it  was  for- 
merly thought  necessary,  though  now  abandoned,  that  this  mass  should 
lie  fallow  for  three  or  four  months,  when  it  is  considered  to  be  fit  for 
the  lathe. 

The  proportions  of  the  ingredients  used  in  the  different  kinds  of 
earthenware  are  as  follow : — 

In  cream  colour  or  painted  ware, — ^Dorsetshire  clay,  56  parts ;  kaolin 
or  China-clay,  27;  flint,  14  ;  and  China-stone,  3  parts. 

In  brown  ware, — ^red  clay,  83  ;  Dorset  clay,  13 ;  flint,  2 ;  and  man- 
ganese, 2  parts. 
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In  drab  ware, — Caen  marl,  32 ;  Dorset  clay,  22  ;  China*8tone,  45  ;  . 

and  nickel,  1  part 
In  jasper, — ^barytes,  32  ;  kaolin,  15 ;  Dorset  day,  15 ;  stone,  33  ; 

and  of  lead,  3  parts.  , 

The  glaze  commonly  used  for  the  cream-coloured  ware  consists  of 
varying  proportions  of  white  lead  and  China-stone,  or,  as  these  may 
craze,  a  frit  of  the  following  materials  is  often  employed : — 

Of  China-stone,  30  ;  flint,  16 ;  red  lead,  25 ;  soda,  12  ;  and  borax, 
17  parts  ;  26  parts  of  this  are  then  mixed  with  15  of  Chiua-stone, 
10  of  flint  glass,  9  of  flint,  and  40  of  white  lead  ;  which  consti* 
tutes  the  fritted  glaze. 

The  composition  of  most  of  the  bodies  and  clays  now  used  is  a  secret 
confined  to  the  walls  of  the  mixing  room,  so  that  it  is  extremely  diffi- 
cult to  ascertain,  with  any  degree  of  accuracy,  the  influence  of  an  excess 
of  ingiedients  ;  thereby  entailing  a  co-existent  difficulty  on  the  part  of 
the  producer,  in  his  endeavour  to  form  or  prepare  a  substitute  for  these 
articles. 

The  China-clay  or  kaolin  of  Cornwall  was  first  brought  into  notice 
at  a  very  late  period,  though  the  material  itself  has  been  long  used ;  in 
fact,  not  only  were  the  Chinese  well  acquainted  with  it,  both  in  a  raw 
and  a  manufactured  state,  from  the  most  remote  ages,  but  it  is  also 
probable,  from  the  interesting  evidences  brought  to  light,  through  the. 
industrious  exertions  of  Mr.  Layard,  and  from  other  sources,  that  the 
S^ptians  knew  somewhat  of  its  uses. 

When  obtained  by  Mr.  Cookworthy,  in  1768,  from  the  Lescrowse 
and  Tretbose  clay  works,  in  the  paiish  of  St.  Stephens  a  large  supply 
was  at  once  demanded  for  the  Staffordshire  potteries,  which  has  gradually 
increased  till  the  present  time. 

A  considerable  amount  of  crude  kaolin  has  been  exported  to  every 
pottery  on  the  Continent,  and  also  to  those  of  our  inquiring  American 
brethren,  while  a  small  portion  has  been  used  for  bleaching. 

Kaolin  is  found  intermixed  with  quartz  and  scales  of  mica,  in  most 
valleys  contiguous  to  the  decomposing  hills  of  the  primary  strata  of  our 
county,  and  is  not,  as  iax  as  is  at  present  known  with  regard  to  China 
stone,  confined  to  any  particular  district,  being  now  obtained  or  obtain- 
able, though  of  different  qualities,  on  the  south-western  sides  of  either 
of  the  granite  districts  ;  yet,  of  course,  poorest  near  those  beds  of  China 
stone  which  I  before  described  at*  free  from  most  deteriorating  substances, 
as  in  the  parish  of  St.  Stephens. 

It  exists  in  these  beds  or  stopes,  as  they  are  designated,  as  an 
amorphous  whitish-blue  opaque  powder;  which  from  the  softening 
inflaence  and  rainy  character  of  the  south-westerly  winds,  are  most 
frequent  in  valleys  situated  on  the  same  aspect ;  often  lying  on  the  con- 
tiguous borders  of  the  granite  and  killas,  clay-slate,  grawacke  or  transit 
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tion  strata,  by  which  this  is  surroanded ;  where,  being  exposed  to  the 
action  of  lodes  ani  co-existing  springs,  on  the  occurrence  of  the  slightest 
oonvuLaion,  it  has  slid  to  the  adjacent  yalleys,  where  its  presence,  is 
indicated  by  the  generally  smooth  and  flattened  appearance  of  the  sur- 
face ;  by  the  vegetation  on  it,  which  is  often  luxuriant,  especially  if  the 
clay  contain  an  excess  of  potash  ;  and  by  the  number  of  springs  to  which 
it  gives  rise  in  the  immediate  vicinity,  their  height  above  the  level  of  the 
sea  being  necessarily  limited  by  that  of  the  valleys  in  which  the  clay  is 
deposited. 

The  character  of  the  clay  veiy  much  assimilates  to  that  of  the 
granites  from  which  it  has  been  formed  by  the  disintegrating  process  to 
which  I  referred  while  speaking  of  the  formation  of  China-stone,  not 
only  as  to  the  quantity  obtainable  from  a  given  amount  of  clay  stope, 
but  also  as  to  the  purity  of  the  article  and  its  whiteness,  the  whitest 
clay  being  formed  from  that  granite  which  has  the  whitest  felspar,  and 
is  most  free  from  iron,  the  presence  of  this  giving  the  manufactored 
wares  an  appearance  termed  foxey  ^ ;  while,  lastly,  the  amount  of  mica, 
scales,  which  give  to  them  their  tenacity  or  strength  of  body,  consider- 
ably influence  the  character  and  value  of  the  clay,  so  that,  as  a  general 
rule,  we  can  form  a  very  good  diagnosis  of  the  character  of  the  day  by 
an  examination  of  the  granite  from  which  it  has  been  formed ;  and  in 
doing  this,  I  would  advise  the  use  of  a  good  microscope,  by  which  oaaly 
the  clay  producer  can  hope  to  obtain  an  accurate  knowledge  of  the  value 
and  purity  of  our  clays. 

The  kaolin  of  both  Devon  and  Derbyshire  is  of  good  working  quality 
but  can  by  no  means  compare  with  that  of  our  county,  either  for  white- 
ness or  strength  ;  it  contains  60  of  alumina,  20  of  silica,  and  20  of  potash 
(Wedgwood)  ;  and  to  this  peculiarity  of  constitution  (excess  of  silica) 
is  due  its  property  of  being  infusible,  and  unchanged,  at  the  highest 
temperature  ;  it  is  extremely  tenacious  of  moisture,  and  hence  one  great 
difficulty  in  its  preparation  :  to  be  hereafter  discussed. 

The  clay  beds,  or  stopes,  are  formed  by  small  irregular  crystals  of 
quartz,  the  edges  of  which  are  by  no  means  so  well  marked  as  in  the 
granite,  nor  is  their  opacity  so  great ;  the  mica  is  apparently  unchanged, 
consisting  of  silicic  acid,  potash,  and  alumina,  in  the  form  of  double 
silicate ;  while  the  felspar  of  the  granite  or  China-stone,  by  the  loss  of 
its  potash,  has  become  converted  into  the  amorphous  powder  I  have  just 
described ;  a  singular  instance  of  the  effect  of  slight  natural  chemical 
changes  giving  rise  to  the  formation  of  two  such  dissimilar  bodies,  when 
fused,  as  biscuit  China,  white,  glassy,  sonorous,  and  translucent ;  when, 
if  the  disintegrating  process  have  but  just  overstepped  this  limit,  we- 
find,  on  fusion,  a  brick-like  mass,  white,  opaque,  adherent  to  the  tongue, 
tenacious  of  moisture,  and  earthy  on  fracture.  There  are,  however,  as 
I  before  stated,  many  and  varied  intermediate  productions  from  the 
pasty  pipe-clay  or  tile,  to  porcelain  or  glass,  which  is  but  another  form 
ef  a  fusible  silicate.   The  clay  stopes  are  oftentimes  rendered  useless  by 
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the  presence  of  some  iron  lode  wMch  causes  them  to  become  looaened 
in  texture^  and  reddened ;  the  stope  is  then  termed  brawny/'  and  thia 
has  to  be  thrown  aside  as  useless. 

Having  thus  briefly  given  a  general  outline  of  the  natare,  composi-, 
tion,  and  history  of  these  clays,  I  shall  proceed  to  the  notice  of  the  mode 
of  preparation  of  them,  in  this  county,  which,  though  simple  in  theory^ 
requires  much  care  and  attention  in  its  execution,  and  consists  essentially 
in  the  separation  of  the  qnartz  from  the  mica  and  kaolin,  and  the  sub- 
sequent collection  of  the  latter.  The  execution  of  this  process  in  any  of 
the  extensive  works  in  St.  Stephen's  pansh,  one  of  which  would  cover 
from  10  to  13  acres  of  ground,  and  from  which  2,000  to  3,000  tons  aio 
annually  raised,  aod  fitted  for  the  market,  forms  a  curious  and  interest- 
ing spectacle  of  whitewashed  happy  industry  for  the  contemplation  of 
the  traveller  during  the  months  of  summer. 

Distant  from  five  to  eight  miles  from  St  Austell,  situated  in  the 
centre  of  barren,  rugged,  heathery  wilds,  enclosed  by  stone  walls  and 
bounded  on  every  side  by  cold,  bleak,  and  rugged  hills,  these  works 
have  a  picturesque  appearance.  In  one  part  of  them  may  be  seen  fiovk 
30  to  40  men,  boys,  and  women,  who,  with  their  white  bonnets,  White 
aprons,  and  sleeves,  carry  the  still  whiter  clay,  in  large  junks,  to  th& 
surrounding  hills  or  drying  grounds  to  be  exposed  to  the  warm  rays  of 
the  sun,  the  dry  winds,  and  the  bleaching  power  of  the  air ;  in  anotheir. 
may  be  seen  other  parties  scraping  the  clay  prior  to  its  being  packed  inr 
casks,  to  be  sent  to  various  parts  of  the  old  and  new  \rorld ;  circular  or 
oval  pits  and  square  pans  are  lying  in  all  directions,  their  continuity 
here  and  there  disturbed  by  one  or  two  water-wheels  in  incessant  motion^ 
or  piles  of  dried  clay  covered  with  reeders,  or  lying  in  sheds ;  while  at 
one  extremity  of  the  work  may  be  seen  a  number  of  men  and  boyft 
employed  in  exctivatiug  the  clay  stope,  removing  the  overburden,  or 
shearing  the  stope  to  wash  away  its  clay  ;  the  sand  at  the  same  timei 
being  removed  to  the  drying  ground  by  mttans  of  a  tram-road,  the 
waggons  passing  along  which  are  worked  by  the  aid  of  water  power  f 
while  overhead  launders  attached  to  pumps  for  various  purposes  seeni 
to  form  a  skeleton  roof  to  the  whole. 

The  beds  of  clay  stope  are  exposed  by  the  removal  of  the  overburden 
which  varies  in  thickness :  in  some  places  lying  but  a  few  feet  from  the 
surface ;  while  in  others  the  only  bed  fit  to  be  washed  is  placed  at  a 
depth  of  from  10  to  20  fathoms  from  the  surfaee  ;  the  removal  of  the 
superimposed  eai*th  is  effected  by  a  number  of  men  with  their  pickaxe 
and  shovels,  which,  by  their  barrows,  they  transport  to  the  adjacent 
xugG;ed  country,  so  as  to  render  it  smooth  and  level,  in  ord&r  to  form 
drying  fields  lor  the  summer.  While  this  is  in  progre^ss,  the  clay  stope, 
over  the  top  of  which  flows  a  small  stream  of  water,  is  being  excavated 
hy  another  set  of  men,  which,  as  the  water  passes  through,  has  the  clay 
suspended  in  it  by  the  treading  action  to  which  the  stope  is  subjected: 
by  meana  of  the  large  boots,  often  seven  pounds  w^ght,  with  which  tha 
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clay  Btreamera  are  supplied  ;  the  sand  is  thus  separated  from  the  clay 
and  mica,  which  are  carried  on  by  the  water,  and  the  sand  is  Ihen  carried 
by  rail  or  carted  to  the  top  of  the  work,  whence  it  is  taken  to  be  spread 
over  the  drying  grounds,  or  is  thrown  into  the  pits  and  pans. 

The  water  to  be  supplied  to  the  clay  stope  should  consist  of  two- 
thirds  of  spring  to  one-third  of  rain-water,  this  mixture  causing  a  deposit 
of  the  soBpended  clay  much  more  readily  than  any  other.  Great  atten- 
tion is  often  necessary  in  this  part  of  the  process,  as  from  an  excess  of 
rain-water  it  is  often  requisite  that  it  should  be  saturated  with  some 
earthy  base  ;  common  alum  is  at  present  used  for  this  purpose,  though 
any  other  cheaper  salt  would  answer  the  purpose,  as  it  is  only  necessary 
to  saturate  the  water  fully  with  earthy  bases,  when  the  clay  speedily 
becomes  thrown  down :  a  law  not  generally  known. 

As  a  substituto  for  this,  I  have  at  times  had  recourse  to  finely-ground 
peat,  or  wood  charcoal,  which,  thrown  over  the  surface  of  a  pit,  on  which 
it  floats,  by  a  process  of  angular  attraction  or  repulsion,  causes  the  clay 
to  be  deposited,  even  from  distilled  water,  far  more  readily  than  by  the 
addition  of  any  soluble  earths,  as  may  be  demonstrated,  vnlh.  ease,  by 
expeximent  in  two  or  three  tumblers.  But  as  I  am  rather  in  advance  of 
the  water  in  which  I  left  the  clay  and  mica  suspended  at  the  bottom 
level  of  the  clay  work,  I  must  return  thither,  till,  by  the  aid  of  wooden 
or  iron  pumps,  from  40  to  80  feet  deep,  worked  by  a  powerful  water- 
wheel,  this  milky  looking  fluid  is  elevated  to  the  level  of  the  large  mica 
launders,  where  the  clay,  being  lighter  than  it,  leaves  it  deposited  in 
these  inclinefl  jnts,  which  are  generally  three  or  four  in  number,  placed 
in  tiers,  with  a  slight  elevation  at  the  upper  end  of  each  ;  they  vary  in 
length  from  10  to  20  feet,  are  generally  8  feet  in  breadth,  and  6  or  9 
inches  deep,  though  both  the  number,  size,  and  degree  of  inclination 
vary  with  the  size  and  rapidity  of  flow  of  the  shear  of  water,  though  no 
less  than  with  the  amount  of  mica  contained  in  the  stope.  In  some 
clay  works  the  shear  is  so  large  that  most  of  the  mica  is  carried  on  with 
the  clay,  so  that  it  possei^es,  when  fused,  a  greater  degree  of  tenacity, 
though  of  an  inferior  quality  as  to  whiteness,  plasticity,  &c.  In  the 
separation  of  the  best  clays,  these  pits  require  that  the  motion  of  the 
shear  through  them  should  be  slow  and  equable  ;  the  shear  of  small  size, 
and  the  launders  should  be  tapped  or  cleared  out  once  in  every  six  or 
seven  hours ;  a  careful  attention  to  which  well  repays  any  amount  of 
labour  in  the  production  of  a  good  article.  That  portion  of  the  mica 
collected  in  the  first  of  these  launders  often  being  mixed  with  its  scales 
and  crystals  of  hornblende,  or  diallage,  is  thrown  aside  as  useless,  while 
that  collected  in  the  others  is  generally  sold  as  a  second  quality  clay. 

The  clay  water,  having  left  the  mica,  now  flows  on  to  a  large  circular 
or  oval  collecting  pit,  30  or  40  feet  in  circumference,  and  from  6  to  10 
feet  deep,  where  the  clay  subsides,  forming  an  under  stratum  of  the  con- 
sistence of  cream,  the  supernatant  water  flowing  off  from  the  top  of 
the  pit,  until  it  is  filled.   As  soon  as  this  happens  the  clay  is  allowed  to 
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pass  out  by  a  trap-hatch  to  the  pans  below  it;  or  should  there  be  none 
at  this  level,  recourse  is  had  to  the  pumps,  by  means  of  which,  and 
attached  launders,  the  clay  is  passed  to  the  drying  pans  in  any  portion 
of  the  work.  Of  these  there  should  be  from  ten  to  twelyc  capable  of 
holding  from  forty  to  fifty  tons,  to  each  large  collecting  pit ;  they  have 
been  made,  till  lately,  on  any  part  of  the  adjacent  ground,  frequently  on 
that  covering  the  clay  bed,  where  the  surface  after  being  levelled  and 
covered  with  fine  loose  ^vel,  is  edged  in  by  walls  of  granite,  the  joints 
of  which,  as  well  as  those  of  the  pits,  are  rendered  impervious  by  inter- 
posed moss  ;  they  are  generally  from  20  to  40  feet  square,  and  2  deep ; 
the  pans,  when  two-thirds  filled  with  the  clay,  are  thus  exposed  to  the 
heat  of  the  sun,  or  the  dry  winds  of  March,  to  the  aid  of  which,  alone, 
the  proprietors  of  the  majority  of  these  works  have  hitherto  had  re- 
course. 

The  kaolin  is  by  this  means  only  partially  deprived  of  moisture,  in 
order  to  effect  the  complete  removal  of  which  it  is  taken  from  the  pans, 
where  it  has  been  allowed  to  remain  for  from  three  to  four  months,  to 
the  drying  grounds,  on  the  adjoining  hills,  in  summer,  in  cubic  blocks 
about  one  foot  square.  In  order  to  effect  its  removal  from  the  pans,  a 
number  of  parallel  incisions  are  marie  the  whole  length  of  the  pan,  in 
one  direction,  by  means  of  a  perpendicular  knife  attached  at  right  angles 
to  a  long  handle ;  these  long  blocks  are  then  divided  transversely  by 
men,  who,  with  spades,  throw  them  on  a  board,  on  which  they  are 
carried  by  women  and  boys  to  the  sandy  drying  yard,  where  they  soon 
become  perfectly  dry  and  white  ;  but  as  this  can  only  be  done  in 
summer,  and  not  even  then  if  a  wet  season,  it  has  become  necessary  that 
recourse  should  be  had  to  other  means  ;  those  hitherto  employed  have 
all  requii*ed  the  use  of  a  fuel  obtainable  only  from  Newport  or  some 
distant  coal  tract,  and  bence  requiring  considerable  outlay,  so  much  so 
in  fact,  that  but  few  persons  arc  able  or  willing  to  make  use  of  it :  the 
heat  in  these  cases  is  applied  by  means  of  a  large  kiln,  or  by  passing  the 
clay  over  a  heated  drum,  neither  of  which  methods  could  be  made  avail- 
able in  the  return  of  several  thousand  tons  of  clay  annually. 

The  junks  of  clay,  after  being  again  collected,  are  now  piled  away  in 
sbeds,  under  a  number  of  thatched  gates  or  reeders ;  or  are  placed  in 
some  sheltered  spot,  so  that  tbey  may,  nevertheleus,  have  a  constant 
current  of  cold  dry  air  surrounding  them,  and  be  at  the  same  time  kept 
from  rain.  When  required  for  exportation,  these  square  blocks  are 
scraped  by  a  number  of  the  clay  women,  who,  armed  with  their  "  Dutch 
lioe"-like  instruments,  as  they  surround  their  scraping  tables,  present  a 
rather  formidable  appearance  ;  after  this  the  clay  is  piled  in  waggons  to 
be  sent  from  one  of  the  nearest  ports,  or  in  packed  in  a  number  of  small 
casks,  each  capable  of  holding  about  half-a-ton,  in  which  it  is  sent  off. 

The  prices  of  these  clays  vary  much  with  the  quality  of  the  article, 
though  those  of  a  superior  stamp  seldom  alter,  as  they  have  held  their 
price  for  the  last  ten  or  fifteen  years,  and  always  command  an  excellent 
VOL.  IV.  R 
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Bale  in  the  market  at  fiom  3C9.  to  468.  per  ton ;  while  those  of  an 
inferior  quality  may  te  procured  at  any  price  below  this  down  to  17& 
per  ton  ;  varying  with  their  purity,  hardness  afier  calcination,  d^ree 
of  whiteness,  both  in  and  out  of  water,  and  lastly,  the  degree  of  shrink- 
ing they  undei^o  on  calcination  or  fusion. 
St.  Austell,  ComwalL 


ON  THE  UTILITY  OF  THE  NATURAL  SCIENCES. 

BT  W.  B.  W,  RUSCHBNBIiEGEB,  M.D. 

The  proclivities  of  the  present  age  are  emiiiently  utilitarian.  Before 
engaging  in  any  pursuit,  men  wish  to  know  in  what  it  can  profit  tbem. 
Immediate  and  direct  gain  is  an  object  of  common  desire;  hence,  those 
Tocationa  which  promise  a  speedy  compensation  for  labor  are  most 
popular,  and  the  paths  travelled  by  those  who  have  been  fortunate  in 
pursuit  of  wealth  are  most  eagerly  sought  Agriculture,  the  mechanic 
arts,  and  commerce,  which  supply  the  wants,  the  oomfbrts,  and  luxuries 
of  man,  employ  the  gvf at  masses  of  society.  A  love  of  wealth  is  a 
Btironger  incentive  to  toil  than  benevolence  ;  the  fkme  which  inures  to  a 
labor  unproductive  of  palpable  remuneration  stimulates  but  lew.  Those 
branches  of  learning  and  philosophy  which  facilitate  the  acquisition  of 
wealth,  attract  a  lai^gCT  number  of  oftligent  votaries  than  those  which 
advantageously  influence  the  condition  of  society,  without  addli^  to  the 
pecuniary  profit  of  those  who  pursue  them. 

The  utility,  the  beneficial  influence,  which  natural  history  exercifees 
on  the  common  interests  of  society,  is  not  commonly  understood,  and, 
for  this  reason,  the  labors  of  naturalists  are  not  very  generally  appre- 
ciated. Indeed,  a  vague  meaning  seema  to  be  attached  to  the  terms 
"  natural  history,"  and  "  natural  sciences. '  Unless  men  comprehend 
the  meaning  of  these  names,  they  cannot  perceive  the  utility  of,  or  sel  a 
value  upon,  what  they  are  used  to  designate^ 

Science  and  knowledge  are  not  synonymous ;  there  may  be  know- 
ledge without  science.  Acquired  facts  constitute  knowledge  ;  hut  a 
science  consists  of  any  group  of  congenial  truths  or  facts,  arranged  ac- 
cording to  any  rational  method,  which  enables  men  eeisily  to  perceiye 
their  general  and  mutual  relations.  Science^  then,  pimply  means  a  sys- 
tumf^tio  arrangement  ot'  acquired  facts.  The  natural  sciences  essentially 
consist  in  systematic  arisangem^ta  of  the  ffiwits  and  phenomena  observed 
in  nature. 

In  the  broad  acceptation  of  the  term,»  natural  history  includes  faith- 
ful descriptions  of  all  natural  objects.  Natural  science  does  not  consist 
merely  in  making  a  catalogue  of  all  the  plants  and  animals  on  the 
surface  of  the  globe  ;  it  embraces  a  history  of  the  structure,  composition, 
mode  of  existence,  aiul  growth  of  all  natujal  objects,  and  seekg  to 
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ascertain  ike  laws  wliieh  deterniine  the  innamerable  shapes  in  which 
matter,  both  organic  and  inorganic,  presents  itefelf  to  o\it  senses.  AU 
the  phenoQiejia  observed  in  the  atmosphere  above,  as  well  as  in  th^ 
earth  beneath,  fall  within  its  domain.  Chemistry  is  included  among 
the  natural  sciences,  because  the  laws  which  regulate  the  aflSnities,  the 
motions  ever  existing  among  the  molecule  or  ultimate  atoms  which 
constitute  matter,  are  among  the  subjects  pertaining  to  the  researches  of 
naturalists. 

A  brief  allusion  to  some  braliches  of  natural  science  will  enable  US 
to  perceive  that  its  influence  is  advantageously  felt  in  many  departmeuts 
of  those  arts  which  contribute  lately  to  the  Well-being  of  society. 

Botany  does  not  consist  exclusively  in  distinguishing  from  each 
other  the  various  forms  of  vegetatior,  and  recognizing  them  by  names 
derived  from  the  Greek  and  Latin  languages.  It  does  not  teach  us 
simply  to  divide  the  world's  flora  into  orders,  tribes,  families,  genera, 
and  species,  according  to  an  arbitrary  system  of  arrangement,  and  to 
know  the  peculiarities  by  which  they  may  be  certainly  distinguished 
one  from  the  other.  Botany  indudes  a  study  of  the  anatomy  and  phy-* 
Biology  of  the  vegetable  kingdom.  Through  this  study,  We  acquire  a 
knowledge  of  the  structure,  mode  of  growth,  and  the  kind  of  diet  upon 
which  plants  depend  for  sustenance,  as  well  as  the  appropriate  functions 
of  their  several  parts,  and  the  circumstances  which  influence  Vegetable 
existence.  From  it  we  have  learned  that  plants  derive  nourishment 
from  the  earth,  through  means  of  roots  whose  function  is  to  separate 
from  the  soil  those  salts  or  other  materials  which  enter  into  the  com- 
position of  their  tissues  ;  and  that,  through  the  medium  of  leaves,  they 
breathe  the  air  Which  is  essential  to  their  Vitality,  and,  consequently,  to 
the  circulation  of  sap  and  other  liquids. 

Stt;h  info  pmat ion  is  of  no  small  value  to  the  science  of  Agriculture 
which  essentially  consists  in  a  knowledge  of  the  most  successful  means 
of  feeding  the  various  plants  cultivated  for  food,  or  for  materials  to  be 
used  in  the  arts  and  manufactures.  When  the  elementary  composition 
of  plants  is  ascertained  through  the  aid  of  chemistr}^,  this  knowledge 
of  their  vital  functions  enables  the  agriculturist  to  select  the  soil,  ex- 
posure, and  manures  best  adapted  for  each  Variety  to  obtain  a  lucrative 
crop. 

But  this  is  not  the  only  manner  in  Which  natural  history  has  led  to 
improved  and  rational  modes  of  cultivation*  The  labors  of  botanists 
have  exploded  many  false  notions  which  prevailed  among  farmers,  cal- 
culated to  discourage  efforts  to  protect  their  crops  from  injurious 
influences.  A  power  of  self-transmutation  was  once  attributed  to  plants ; 
ignorant  persons  believed  that  some  species  were  cipable  of  metamor- 
phosing themselves  into  others.  It  was  once  asserted,  and  believed, 
that "  barley  frequently  degenerates  into  oate,"  and  even  now  some  cre- 
dulous persons  contend  that  wheat  is  sometimes  transformed  into 
hromus  or  cheat, " 
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Even  purely  descriptive  botany  may  be  usefully  applied  to  agri- 
culture. Certain  plants,  which  are  injurious  to  cattle,  will  be  eaten  hj 
them  when  pasture  is  de6cient ;  and  some  noxious  plants  will  be  eaten 
when  dry  and  mingled  with  hay,  which  animals  reject  in  the  green 
state.  A  knowledge  of  descriptive  botany  would  enable  the  farmer  to 
remove  these,  as  well  as  profitless  weeds,  and  thus  improve  his  grounds 
for  the  advantage  of  his  stock.  The  wild  flora  of  a  country  or  district 
affords  a  valuable  indication  of  the  nature  of  the  soil  and  its  subsoiL 
Thus,  the  heath  on  elevations  indicates  a  dry  soil ;  the  fern,  that  it  is 
deep  as  well  as  dry.  The  deer-hair  (Scirpus  coespitastis)  grows  commonly 
over  bogs,  resting  on  clay.  In  the  lower  situations,  the  broom 
{Spartium  scoparium)  tenants  the  deep  light  gravels.  The  whin,  the 
coarser  gravels  upon  clay  subsoiL  The  rush  {Juncus  conglomeratus,) 
tells  the  intelligent  larmer  that  good  land  is  rendered  useless  for  want 
of  drainage.  The  common  sprit  {Juncus  articulatus\  that  the  land  is 
not  fertile.  Sweet  gale  (Myrica  Gale),  that  it  is  still  Worse.  The  rag- 
weed  {Senecio  jacohcea),  in  arable  land,  betrays  an  ill-cultivated  loam. 
The  marsh  marigold  (Calika  palustris),  or  the  wild  water-cress,  in 
water  meadows,  tells  the  owner  that  the  land  is  fully  irrigated.  The 
common  rattle  {Khinanthus  christi),  that  the  meadow  is  exhausted.  The 
pry  (Car ex  dioica)  that  water  is  stagnating  beneath  its  surface  ;  and 
these  are  only  a  few  of  the  truths  which  wild  flowere  teach  the  intelligent 
cultivator.  Botanists  have,  indeed,  long  been  at  work  for  the  farmer— 
a  fact  no  one  will  be  willing  to  dispute  who  remembers  that  the  sloe,  the 
blackberry,  and  the  crab,  are  nearly  all  the  fruits  indigenous  to  England ; 
and  that  hardly  a  grass,  a  flower,  or  a  vegetable,  that  is  now  cultivated, 
is  a  native  of  the  island. 

It  is  to  the  study  of  botany  we  are  indebted  for  a  knowledge  of 
certain  vegetable  growths  which  are  destructive  to  timber.  "Mr. 
Schweinitz  had  in  his  collection  fine  specimens  of  the  Dematium  aluta, 
taken  out  of  the  ships  of  war  built  by  our  government  on  Lake  Erie, 
where,  in  a  few  years,  he  remarks,  *  this  little  fnngnlous  enemy  com- 
pletely destroyed  that  fleet  which  had  so  signally  vanquished  the  arma- 
ment of  Britain.' " 

Linnaeus,  by  his  botanical  knowledge,  detected  the  cause  of  a 
dreadful  disease  among  the  homed  cattle  of  the  north  of  Lapland, 
which  had  previously  been  thought  equally  unaccountable  and  irre- 
mediable. 

'  A  large  portion  of  the  materials  employed  in  civil  and  naval  archi- 
tecture, and  many  of  our  most  valuable  medicines,  are  derived  from 
the  vegetable  kingdom.  It  is  estimated  that  at  this  time  there  are 
about  85,000  species  of  plants  which  have  been  distinctly  characterised. 
For  the  means  of  distinguishing  them  from  each  other,  and,  conse- 
quently, for  the  ability  to  recognise,  amidst  the  host,  those  adapted  to 
the  purposes  for  which  we  seek  them,  we  are  indebted  to  the  labors  of 
botanists. 
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The  department  of  natural  history  which  relates  to  inaects  is  less  con- 
spicuous than  botany ;  but  it  is  not  less  important  in  its  bearings  on 
the  interests  of  society.  Naturalists  have  already  characterised  a^out 
80,000  species  of  insects,  and  their  continued  investigations  are  still 
adding  to  the  number.  The  crustaceans  (crabs),  arachnidans  (spiders), 
annelidans  (worms),  &c.,  &c.,  in  all  about  130,000  species,  were  once  in- 
cluded in  the  department  of  entomology. 

Insects  are  the  scavengers  of  nature :  in  pursuit  ol  food,  they  remove 
from  the  surface  vast  quantities  of  decaying  and  putrescent  matters, 
which,  if  left  undisturbed,  might  so  contaminate  the  air  as  to  render  it 
poisonous  to  the  inhabitants  of  the  earth.  Everywhere  they  constitute 
a  large  part  of  the  food  of  birds  and  fishes ;  and  in  some  ccuntnea 
certain  species  are  eaten  by  man. 

Various  insects  are  known  to  be  injurious  to  the  grains  and  grasses 
of  our  fields  ;  to  the  fruit  trees  of  our  orchards,  and  to  plants  in 
conservatories.  It  is  known  that  some  species  prey  upon  others ;  and 
that  those  which  feed  on  the  various  aphides,  or  plant-lice,  may  be  em- 
ployed to  relieve  us  from  the  ravages  of  such  destroyers. 

A  knowledge  of  the  habits,  mode  of  life,  and  of  the  food  of  the 
▼arious  kinds,  leads  to  means  of  escaping  the  injuries  which  many  of 
them  inflict,  and  of  fostering  those  which  are  useful  to  man.  Doubtless 
there  are  some  persons  who  are  not  aware  that  most  insects  pass  through 
four  stages  of  existence :  1,  the  egg  ;  2,  the  caterpillar ;  3,  the  chry- 
salis, and  4,  the  butterfly,  on.  imago.  In  order  to  guard  against  the 
ravages  of  insects,  it  is  necessar}-  to  know  the  stage  of  existence  during 
which  they  are  most  injurious,  and*  also  to  be  able  to  recognise 
the  different  shapes  under  which  they  appear.  Without  a  thorough 
knowledge  of  the  phenomena  of  insect  metamorphosis,  it  is  vain  to 
attempt  to  control  their  increase.  The  information  of  Linnseus  on  this 
point  enabled  him  to  teach  his  countrymen  to  destroy  an  insect,  the 
Canikaris  navalis,  which  had  cost  the  Swedish  Government  many 
thousand  pounds  a  year,  by  its  ravages  on  the  timber  of  one  dock- yard 
only.  After  its  metamorphosis,  and  the  season  when  the  fly  laid  its 
€gg8  were  known,  all  its  ravages  were  stopped  by  immersing  the  timber 
in  water  during  that  period. 

In  1817,  the  late  Mr.  Thomas  Say  described  the  "  Hessian  Fly"  Cech- 
^myia  destructor y  which  commits  great  ravages  on  growing  wheat ;  and 
at  the  same  time  pointed  out  the  Ceraphron  destructor,  which  probably 
strains  the  increase  of  the  first.  It  deposits  its  eggs  in  the  bodies  of 
the  larv8B  of  the  Hessian  Fly,  and  the  young  when  they  escape  from 
the  egg,  feed  upon  the  larvse  till  it  dies. 

During  the  year  1849,  Miss  Morris,  of  Qeirmantown,  discovered  that 
the  Tomicus  Hminaris  of  Mr.  Say,  is  a  destroyer  of  the  peach  tree.  It 
l^res  through  the  bark  and  feeds  upon  the  living  portion.  She  has 
stated  also  that  the  Baris  iripunctatus,  of  Mr.  Say  is  one  of  the  des- 
troyers of  the  potato,  in  the  stem  of  which  its  larvae  undergo  their  meta« 
morphosis.   Ajid  Mr.  S.  S.  Halden^an  ascertained  that  the  HyleskiuM 
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aculeatusy  of  Say,  feeds  upon  the  inner  bark  of  the  white  ash,  Framus 
acuminatth 

There  was  a  time  when  a  loathsome  disease,  which  Van  Helmont 
tells  us  he  contracted  by  shaking  the  gloved  hand  of  a  lady  friend,  was 
treated  by  bleeding,  purging,  and  sweating.  Since  his  days,  investigar 
tions  have  demonstrated  that  this  malady  depends  upon  the  presence 
of  an  acarus — the  itch-insect — and  is  to  be  CUTed  only  by  destroying  the 
AnimaL  There  are  several  affections  attributed  to  the  acarus  tribe ;  the 
ukers  caused  by  the  chigoe  or  jigger  (Pulex  penetrans),  an  insect  which 
i«  prone  to  burrow  in  human  flesh,  are  fanuliarly  spoken  of  by  all  who 
have  visited  the  tropics.  The  harvest  bug  (Leptus  auiumnalis)  buries 
itself  in  the  legs  of  labourers  in  the  harvest  field,  producing  intoler- 
able itching  and  pain.  In  cases  of  plica  polomcdy  an  affection  of  the 
scalp,  we  are  told  that  millions  of  lice  appear  on  the  third  day  of  the 
disease.  Numerous  affections  have  been  traced  to  the  larvss  of  flies 
deposited  in  the  tissues  of  mammals  ;  a  disease  familiarly  known  as 
the  bolts,  which  occurs  in  horses,  sheep,  and  in  man,  has  this  origin. 
Worms  of  several  kinds  are  known  to  thrive  in  the  human  body,  and  to 
produce  disease.  Indeed,  the  affections  known  to  be  caused  by  insects, 
spiders,  worms,  &c.,  are  so  numerous,  that  Baspail  has  Ventured  to  con- 
struct a  system  of  medicine  based  upon  the  animate  origin  of  diseases. 
In  his  work  may  be  found  a  history  of  many  affections,  caused  by  the 
presence  of  minute  parasitic  insects. 

Though  many  evils  arise  from  insects,  they  are  also  the  sources  of 
much  that  is  good.  The  product  of  the  silk-worm,  the  wax  and  honey 
produced  by  the  laboui  bees,  are  familiar  to  alL  The  gall-nut  which 
forms  the  basis  of  one  of  the  most  valuable  articles  known,  1  mean  ink, 
Is  due  to  the  labors  of  an  insect  on  a  variety  of  oak.  Gum  anunoniac, 
the  varieties  of  lac  (shell-lac,  lac-lake,  and  stick-lac),  have  a  similar  ori- 
(g^n.  To  various  species  of  coccus  we  are  indebted  for  several  important 
dyes,  among  the  most  conspicuous  of  which  are  the  cochineal  and 
kermes.  The  varieties  of  cantharides  afford  blistering  materials ;  and 
a  tea  made  of  bees  has  been  recently  found  useful  in  a  distressing  disease. 

Within  a  short  time,  the  unexpected  presence  of  microscopic  insects 
in  certain  regions  has  been  supposed  to  show  the  course  of  the  winds  | 
when  their  habits  and  geographical  distribution  are  fully  ascertained, 
their  appearance  in  any  unusual  locality  may  be  relied  upon  as  an  indi- 
cation of  the  direction  of  atmospheric  currents. 

A  class  of  animals  which  exercises  an  influence  of  such  extent,  for 
good  as  well  as  for  evil,  over  the  condition  of  man,  is  surely  worthy  of 
his  attentive  study. 

Conchologists  have  described  about  15,000  species  of  mollusks. 
They  afford  food  to  man  and  other  animals.  The  strata  of  the  earth 
records  their  antedeluvian  existence,  hence  a  knowledge  of  conchology 
enables  the  geologist  to  recognise  fossil  shells,  the  presence  of  which 
serves  to  characterise  certain  formations. 

Ueipetologists  have  made  us  acquaintsd  with  about  2^000  species  of 
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reptiles,  and  established  the  means  of  distingoishing  those  which  are 
harmless  and  useful  from  those  which  are  poisonous  and  fataL 

Naturalists  have  described  about  1 0,000  species  of  fishes,  a  class  of 
animals  from  which  man  derives  almost  Incalculable  benefits.  To  be 
convinced  of  the  truth  of  this  assertion,  it  is  only  necessary  to  glance 
at  the  extent  and  value  of  the  various  fisheries  in  the  world. 

About  6,000  species  of  birds  have  been  described.  The  value  of  the 
study  of  ornithology  has  been  so  beautifully  stated  by  one  of  the 
earliest  members  of  the  Academy  of  Natural  Sciences,  that  I  will  quote 
his  language.  Alexander  Wilson,  in  the  prelace  to  the  fifth  volume  of 
his  "  American  Ornithology,"  says : — 

"  In  treating  of  those  birds  more  generally  known,  I  have  endea- 
voured to  do  impartial  justice  to  their  respective  characters.  Ignorance 
and  stubborn-rooted  opinions,  even  in  this  country,  have  rendered  some 
odious  that  are  eminently  useful ;  and  involved  the  manners  of  others 
in  fable  and  mystery,  which  in  themselves  are  plain  and  open  as  day. 
To  remove  prejudices,  when  they  oppose  themselves  to  the  influence  of 
humanity,  is  a  difficult,  and  when  effected,  a  most  pleasing  employment. 
If,  therefore,  in  divesting  this  part  of  the  natural  history  of  our  coontxy 
of  many  of  its  fables  and  most  forbidding  features,  and  thus  enabling  our 
youth  to  become  more  intimately  acquainted  with  this  charming  por- 
tion, of  the  feathered  creation,  I  should  have  succeeded  in  multiplying 
their  virtuous  enjoyments,  and  in  rendering  them  more  humane  to  those 
little  choristers,  how  gratifying  to  my  heart  would  be  the  reflection  I 
For,  to  me,  it  appears  that,  of  all  inferior  creatures,  Heaven  seems  ta 
have  intended  birds  as  the  most  cheerful  associates  of  man  ;  to  soothe 
and  exhilarate  hiui  in  his  labors  by  their  varied  melody,  of  which  no 
other  creature  but  man  is  capable  ;  to  prevent  the  increase  of  those  ia* 
ferior  hosts  of  insects  that  would  soon,  consume  the  products  of  hi»  in* 
dastry  ;  to  glean  up  the  refuse  of  hie  fields,  '  that  nothing  may  be  lostj^ 
and,  what  is  of  much  more  interest,  to  be  to  him  the  most  endearing 
examples  of  the  tenderest  connubial  love  and  parental  aflfeotion." 

Under  the  head  of  mammalogy,  naturalists  have  described  about 
2,000  species  of  animals,  which,  while  young,  subsist  on  the  milk  of 
their  mothers.  All  known  quadrupeds,  whales,  dolphins,  &c.,  are  in* 
eluded  in  this  class.  Amount  them  are  our  beasts  of  burden,  the 
cattle  of  our  fields,  and  domesticated  aninials  of  many  kinda  They  are 
familiar  to  all ;  but  perhaps  everyone  is  not  aware  that  a  full  knowledge* 
of  their  nature  contributes  to  the  improvement  of  agricultural  stock 
and  affords  indications  of  rational  methods  of  treating  the  diseases  to^ 
which  domestic  animals  are  obnoxious^ 

Mineralogy  teaches  the  characters,  by  which  simple  minerals  or  stones 
may  be  recognised  and  distinguished  from  each  other.  The  costly 
trrors  into  which  persons  totally  ignorant  of  this  science  have  fallen 
illustrate  its  utility.  A  man  in  England  found  upon  his  farm  a 
gieat  quantitj  of  sulphate  of  barytes^  and»  believing  from  its  weight 
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that  it  most  be  a  rich  ore  of  lead,  expended  a  large  sum  in  bnilding  a 
furnace  for  smelting  it  Another  paid  a  considmble  amount  of  money 
for  a  few  pieces  of  white  topaz,  which  he  conceived  to  be  diamonds. 
Men  in  other  respects  intelligent,  producing  iron  pyrites,  in  triumphant 
proof  that  they  hare  discovered  a  mine  of  gold,  is  an  event  of  frequent 
occurrence.  About  a  hundred  years  ago,  a  house  was  built  at  Balti* 
more  of  bricks  imported  from  England ;  yet  beneath  the  site  of  the 
garden,  and  neatly  laid  out  grounds,  once  the  pride  of  the  owner,  was  a 
bed  of  clay  which  has  afforded  and  eontinues  to  afford  material  for  mil< 
lions  of  bricks.  A  veiy  slight  knowledge  of  mineralogy  would  have 
been  sufficient  to  prevent  such  blunders. 

Chemistry  is  essential  to  a  perfect  acquaintance  with  mineralogy. 
The  utility  of  chemistry  is,  perhaps,  more  generally  palpable  than  any 
other  branch  of  natural  science.  To  the  labors  of  chemical  philoso- 
phers society  is  indebted  for  many  comforts  and  luxuries.  The  dis* 
covery'  of  a  gas  adapted  to  the  purposes  of  illumination  has  been  fol* 
lowed  by  trades  and  occupations  not  previously  known  or  required ;  gas- 
fitting,  and  the  manufacture  of  gas,  as  well  as  daguerreotypikig,  are 
among  the  vocations  brought  into  existence  exclusively  through  the 
study  of  chemistry.  Indeed,  the  applications  of  this  beautiful  science 
to  the  practical  purposes  of  mankind  are  almost  innumerable. 

Geology  cannot  be  successfully  prosecuted  without  a  knowledge  of 
other  branches  of  natural  science.  Mineralogy  is  necessary  to  under- 
stand the  composition  of  aggregate  rocks  ;  and  botany  and  the  different 
departments  of  zoology  enable  us  to  trace  back,  through  the  progress  of 
time,  the  various  steps  in  the  formation  of  the  earth  to  a  period  in  the 
creation  when  no  organic  form  exii^ted,  either  upon  dry  land  or  beneath 
the  waters.  The  record  is  indelibly  written  in  the  fossil  remains  of 
animals  and  plants ;  and  it  cannot  be  read  by  one  entirely  ignorant  of 
osteology  and  comparative  anatomy. 

A  knowledge  of  geology  is  valuable  to  the  engineer  in  locating 
roads.  The  stuily  of  geology  and  mineralogy  has  developed  those  prin- 
ciples which  facilitate  the  search  for  coal  beds  and  veins  of  metallic 
ores  ;  clays  used  in  the  manufacture  of  the  varieties  of  porcelaini 
pottery,  and  bricks ;  quarries  of  marble  and  stone  ;  and  through  this 
study  architects  may  acquire  knowledge  which  will  assist  them  in  judg- 
ing of  the  strength,  durability,  and  comparative  value  of  the  varieties 
of  building  stone,  and  in  selecting  those  best  adapted  to  their  purposes. 
The  utility  of  geology  has  been  publiely  acknowledged  ;  many  States 
9f  the  Union  have  been  at  the  expense  of  geological  surveys,  for  the 
purpose  of  ascertaining  their  mineral  resources. 

A  knowledge  of  natural  history,  generally,  facilitates  the  economic 
exploration  of  new  countries,  and  enables  the  traveller,  almo&t  at  ft 
glance,  to  perceive  the  nature  of  the  soil  and  climate,  as  well  as  the 
value  and  qualities  of  their  vegetable  and  mineral  productions.  But 
^mong  the  many  benefits  which  the  natural  sciences  confer  upon  so;*. 
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ciety,  there  is  Done  more  Talnable  than  the  asdstanoe  they  afford  to  the 
sfndy  of  the  laws  of  life,  upon  an  aocniate  knowledge  of  which  a 
rational  system  of  medicine,  a  true  medical  science,  must  be  based. 
Physiology  is  indebted  for  its  present  state  of  advancement,  almost  ex- 
dosively  to  the  assiduous  cultivation  of  the  natural  sciences. 

The  rapid  sketch  above  given  is  sufficient  to  indicate  the  usefulness 
of  the  natural  sciences. 


ON  CHINESE  HOROLOGY,  WITH  SUGGESTIONS  ON  THE 
FORM  OF  CLOCKS  ADAPTED  FOR  THE  CHINESE  MARKET. 

BT  D.  J.  MAOGOWAK,  M.D. 

The  wide-spread  territory,  the  varied  productions  of  her  soil,  and  the 
high  position  of  China  as  an  agricultural  State,  lead  us  to  expect  that 
no  inconsiderable  addition  to  European  and  American  agriculture  would 
result  &om  a  careful  survey  of  the  various  points  accessible  to 
foreigners,  and  it  would  doubtless  be  found  that  many  plants,  indi- 
genous to  her  soil,  are  capable  of  being  naturalized  in  one  part  or 
another  of  the  American  and  European  continent 

In  a  manufacturing  point  of  view,  although  there  is  much  less  to 
repay  research,  yet  there  are  some  branches  of  industry  the  investiga- 
tion of  which  could  not  fail  to  bring  valuable  facts  to  light ;  and,  if  no 
more  can  be  done  than  to  point  out  defects  in  Chinese  labour,  which 
our  artisans  can  supply,  that  alone  would  prove  mutually  advantageous 
to  the  two  great  nations  on  the  opposite  shores  of  the  Pacific. 

Clock-making,  which  forms  the  subject  of  this  paper,  is  a  case  in  point ; 
and  it  is  believed  that,  with  a  modification  to  be  suggested,  American 
clocks  can  be  made  an  article  of  extensive  import  into  China.  For  a 
long  period  the  importation  of  clocks  and  watches,  chiefly  the  former, 
into  China  from  the  continent  of  Europe,  was  little  short  of  half  a 
million  of  dollars  annually.  This  trade  has  nearly  ceased,  partly  owing, 
no  doubt,  to  the  rapid  impoverishment  of  the  country  by  the  opium 
traffic,  and  partly  to  the  fact  that  native  manufacturers  are  able  to  com- 
pete with  foreigners.  Yet  clocks  are  not  often  met  with  in  China ;  they 
are  generally  confined  to  the  public  offices,  where  it  is  common  to  find 
half  a  dozen  all  in  a  row.  The  number  annually  manufactured  cannot 
he  large,  for  in  the  richest  cities  of  China  clock-makers  are  not  numerous. 
At  Nankin  there  are  40  shops  ;  at  Suchiiu,  30 ;  Hangchau,  17  ;  and  at 
Ningpo,  7 ;  the  average  number  of  men  employed  in  each  being  less 
than  four,  who  are  mostly  occupied  in  repairing  watches  and  docks, 
the  cheapest  clock  they  make  costs  7  dols.  Some  are  worth  as  much  as 
100  dols. — ^the  most  common  price  being  about  25  dols.  each.  A  manu- 
facturer estimates  the  number  of  clocks  made  at  the  above  places  at 
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l^lXK)  per  annum ;  ,and  probably  60 )  more  would  more  than  cover  the 
whole  annual  manufacture  of  the  empire.  A  few  watches  are  madey 
^dith  the  exception  of  the  chain  and  spring,  which  are  imported.  The  oil 
used  by  Chinese  workmen  to  abate  fiiction  appears  to  be  particularly 
adapted  for  that  purpose,  though  expensive  ;  it  is  obtained  from  the 
flowers  of  the  Olea  fragrann. 

Before  describing  the  kind  of  cloek  which  seems  adapted  for  this 
mark  et,  a  brief  glance  at  the  history  of  the  horological  art  in  China  may 
not  be  inappropiiate.  It  had  its  rise,  as  in  the  western  side  of  Asia,  in 
the  clepsydra. 

Assuming — what  is  in  the  highest  degree  probable— the  authenticity 
and  accuracy  of  the  Skuhmg^  we  find  that,  forty-five  centuries*  ago,  the 
Chinese  had  occupied  themselves  with  the  construction  of  astronomical 
instruments  somewhat  similar  to  the  quadrant  and  armillary  sphere,  and 
the  observations  they  made  with  them,  even  at  that  remote  period,  are 
remarkable  for  their  accuracy,  enabling  them  to  form  a  useful  calendar. 
The  present  cycle  of  sixty  was  adopted  at  that  time,  by  Hwangti, 
(2697-2597  B.  C.)  To  this  emperor  is  attributed  the  invention  of  the 
clepsydra.  The  instrument  at  that  peiiod  wtis  probably  very  rude,  and 
not  used  as  a  time-piece,  but  for  astronomical  purposes,  in  the  same 
manner  as  employed  by  Tycho  Brahe,  for  measuring  the  motion  of  stu«, 
aad  subsequently  by  Dudber  in  making  maritime  observations.  It 
was  committed  to  the  care  of  an  officer  of  rank  styled  clepsydra  ad- 
justor. 

The  greatest  philosopher  in  Chinese  history  anterior  to  Confucius 
was  Duke  Chau,  the  alleged  inventor  of  the  compasa  He  appears,  also, 
to  have  been  the  first  to  employ  the  clepsydra  as  a  time- piece.  He  divided 
the  floating  index  into  one  hundred  equal  parts,  or  "  kih.**  In  winter, 
forty  kih  were  allotted  to  the  day,  and  sixty  to  the  ni<^ht,  and  in  sunmier 
this  was  reversed.  Spring  and  autumn  were  equally  divided.  This 
instrument  was  provided  with  forty-eight  indices,  two  for  each  of  the 
twenty-four  terms  of  the  year.  They  were  consequently  changed  semi- 
monthly— one  index  being  employed  for  the  day  and  another  for  the 
night.  Two  were  employed  every  day,  probably,  to  remedy  in  a  measure 
the  obvious  defects  of  all  clepsydras— pf  varying  in  the  speed  of  their 
rise  or  fall,  according  to  the  ever-varying  quantity  of  water  in  the 
vessel,  which  might  be  done  by  having  the  indices  differently  divided. 
To  keep  the  water  from  freezing  in  winter,  the  instrument  was  con- 

*  Although  doubts  may  exist  respecting  the  absolute  accuracy  of  Chinese 
chronology,  it  must,  neTeithelePs,  be  admitted  that  it  is  so  far  correct  as  to 
render  arguments  founded  on  the  commonly-received  chronology  altogether 
untenable  ;  and  it  is  matter  of  regret,  therefore,  that  the  latter  has  been  followed, 
in  their  Chinese  publications,  by  all  Romish  and  Protestant  missionaries.  I  can* 
not  too  earnestly  urge  the  adoption  of  Hale's  Chronology,  and  that  speedily,  lest, 
in  the  mean  time,  some  Chinese  Celsus  or  Porphyry  should  arise,  and  bring  ob* 
jections  against  our  faith  not  easily  answered  to  the  satisfaction  of  their  country- 
men. 
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nected  with  a  farmicey  and  awToanded  by  heate<l  water.  Chan  flourished 
eleven  centuries  before  our  era.  The  forms  of  the  apparatus  have  been 
vaiious,  but  they  generally  consisted  of  an  upper  and  a  lower  vea^el, 
always  of  copper,  the  former  having  an  aperture  in  the  bottom,  through 
which  water  percolated  into  the  latter,  where  floated  an  index,  the 
gradual  rise  of  which  indicated  successive  periods  of  time.  In  some 
this  was  reversed,  the  float  being  made  to  mark  time  by  its  fall.  A 
portable  one  was  occasionally  employed,  in  ancient  times,  on  horseback, 
in  military  tactics.  Instruments  constructed  on  the  same  principles 
with  the  above  were  in  use  among  the  Chaldeans  and  Egyptians  at  an 
early  period — that  of  Ctesibus,  of  Alexandria,  being  an  improvement 
over  those  of  more  ancient  times.  The  invention  of  Western  Asia  was 
doubdess  wholly  independent  of  that  of  the  East,  both  being  the  result 
of  similar  wants.  Clepsydras  were  subsequently  formed  of  a  8ucce8^:ion 
of  vessels  oommanicating  by  tubes  passing  through  dragons,  birds,  &c., 
which  were  rendered  still  more  ornamental  by  the  indices  being  held  in 
the  hands  of  genii 

The  earliest  application  of  motion  to  the  clepsydra  appears  to  have 
been  in  the  reigu  Shuenti  (126-145  A.D.)t  by  Tsianghung,  who  con- 
structed a  sort  of  orrery  representint;  the  apparent  motion  of  the 
heavenly  bodies  round  the  earth,  which  was  kept  in  motion  by  drop- 
ping water.  There  is  reference,  also,  to  an  instrument  of  this  description 
in  the  third  century. 

in  the  sixth  century  an  instrument  was  in  use  which  indicated  the 
course  of  time,  by  the  weight  of  water,  as  it  gradually  came  from 
the  beak  of  a  bird,  and  was  received  into  a  vessel  on  a  balance,  every 
pound  representing  a  kih.  About  this  time  mercury  began  to  be 
employed  insteail  of  water,  which  rendered  the  aid  of  heat  in  winter 
unnecessary.  Changes  were  made  also  in  the  relative  number  of  kih 
for  day  and  night,  so  as  to  vary  with  the  seasons. 

As  in  Europe,  monks  of  the  Roman  church  devoted  considerable  at- 
tention to  mechanical  inventions,  especially  in  the  construction  of  instru- 
ments for  measuring  time  for  the  regulation  of  their  worship  and  vigils  ; 
in  like  manner,  also,  Buddhist  monks,  in  their  silent  retreats,  but  at  an 
earlier  period,  similarly  occupied  themselves,  and  for  the  same  purposes. 
Several  instruments,  designed  as  time-pieces,  the  invention  of  priests, 
are  mentioned  in  Chinese  history.  They  present  nothing  novel,  how- 
ever, with  the  exception  of  one,  which  is  nothing  more  than  a  perforated 
copper  vessel,  placed  in  a  tube  of  water,  which  gradually  tilled  and  sunk 
every  hour,  requiring,  of  couiw,  frequt^nt  attention.  Although  their 
knowledge  of  hydrodynamics  has  ever  been  very  limited,  the  Chinese 
appear  to  have  been  the  first  to  devise  that  form  of  clepsydra  to  which 
the  term  water-clock  is  alone  properly  applied  ;  that  is  to  say,  composed 
of  apparatus  which  rendered  watching  unnecessary  by  striking  the 
hours.  Until  the  commencement  of  the  eighth  century,  the  persons 
employed  to  watch  the  clepsydra  in  palaces  and  public  places  struck 
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bells  or  drnms  every  kih ;  but  at  tbis  period  a  clock  was  constracted, 
consisting  of  four  vessels,  with  machinery  which  caused  a  drum  to  be 
struck  by  day,  and  a  bell  by  night,  to  indicate  the  hours  and  watches. 
No  description  of  the  works  of  this  interesting  invention  can  be  found. 
It  is  possible,  however,  that  the  Saracens  may  have  anticipated  them  in 
this  invention  of  water-clocks. 

In  the  history  of  the  Tong  dynasty  (620-907),  it  is  stated  that  in  the 
Fahlin  country,  (which  in  this  instance,  doubtlessly  means  Persia, 
though  the  best  living  authority  amongst  the  CSiinese  makes  it  Judea), 
there  was  a  clepsydra  on  a  terrace  near  the  palace,  formed  oi  a  balance, 
which  contained  twelve  raetsdlic  or  golden  balls,  one  of  which  fell 
every  hour  on  a  bell,  and  thus  struck  the  hours  correctly.  It  is  not 
improbable  that  this  instrument  is  identical  with  the  celebrated  one 
which  the  king  of  Persia  sent,  in  807,  to  Charlemagne. 

In  980  an  astronomer,  named  Tsiang^  made  an  imp'ovement  on  all 
former  instruments,  and  which,  considering  the  period,  was  a  remark- 
able specimen  of  art  The  machine,  which  was  in  a  sort  of  miniature 
ten  ace,  was  ten  feet  high,  divided  into  three  stories,  the  works  being  in 
the  middla  Twelve  images  of  men,  one  for  every  hour,,  appeared 
in  turn  l>efore  an  opening  in  the  terrace ;  another  set  ol  automata 
struck  the  twelve  hours,  and  the  kih,  or  eighths  of  such  hours.  These 
figures  occupied  the  lower  storey  ;  the  upjjer  was  devoted  to  astronomy^ 
where  there  was  an  orrery  in  motion,  which,  it  is  obvious,  must  have 
rendered  complex  machinery  necessary.  We  are  only  told  that  it  had 
oblique,  perpendicular,  and  horizontal  wheels,  and  that  it  was  kept 
in  motion  by  falling  water. 

^s  the  Saracens  had  reached  China  by  sea  at  the  close  of  the  eighth 
century,  and  by  laud  at  an  earlier  period,  some  asdstanc^  may  have 
been  derived  from  them  in  the  construction  of  this  instrument ;  but  I 
am  disposed  to  consider  it  wholly  Chinese.  Beckman,  after  much 
learned  research,  ascribes  the  invention  of  clocks  to  the  Saracens,  and 
the  first  appearance  of  these  instruments  m  Europe  to  the  eleventh 
century.  Mention  may  here  be  made  of  other  instruments  of  the  same 
description,  also  constructed  about  this  period.  One  (which,  like  the 
last,  united  an  orrery  and  clepsydra)  was  formed  in  one  part  like  a  water- 
lily  ;  whUat  in  another  were  images  of  a  dragon,  a  tiger,  a  bird,  and  a 
tortoise,  which  struck  the  kih  on  a  drum,  and  a  dozen  gods,  which  struck 
the  hours  on  a  bell,,  with  various  other  motions,  besides  a  representation 
of  the  revolution  of  the  heavenly  bodies.  The  machinery  of  another  of 
these  was  moved  by  an  under-shot  water-wheel ;  its  axis  was  even  with 
the  ground,  and  consequently  the  frame  containing  it  was  partly  beloW 
the  surface.  The  motions  of  the  sun  and  moon,  stars  and  planets,  were 
made  to  revolve  around  a  figure  of  the  earth,  represented  as  a  plain 
from  east  to  west  Images  oi  men  struck  the  hour,  and  its  parts.  In 
this,  however,  as  in  all  the  aforenamed  instruments,  the  sounds  struck 
were  always  doubtless  the  same,  as  the  Chinese  do  not  count  their  hours. 
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Another  macbine  was  conatnicted  which  also  represented  the  motions  of 
the  heavenly  bodies.  It  was  a  huge,  hollow  globe,  containing  lights, 
and  perf(»^ated  on  its  surface,  so  as  to  afford,  in  the  dark,  a  good  repre- 
sentation  of  ihe  hea\en8.  This,  also,  was  set  in  motion  by  falling 
water.  Subsequently  to  this,  various  machines  are  mentioned,  but  the 
brief  notices  given  afford  nothing  ot  interest,  until  We  approach  the 
close  of  the  Yuen  dynasty,  the  middle  of  the  fourteenth  century. 
Shungtsing,  the  last  of  the  race  of  the  great  GenghLs  Khan,  who  is  de- 
picted in  history  as  an  effeminate  prince,  and  as  having  the  physiognomy 
of  a  monkey,  was  evidently  a  man  of  great  mechanical  skill,  and  to  the 
last,  when  his  dominions  were  slipping  from  him,  and  confusion  reigned 
everywhere,  he  amused  himself  by  making  models  of  vessels,  automata, 
and  time-pieoes..  His  chief  WOTk  was  a  machine  contained  in  a  box 
seveu  feet  high,  and  half  that  in  width,  on  the  top  of  which  were  three 
small  temples.  The  middle  of  these  temples  had  fairies  holding  horary 
characters,  one  of  which  made  her  appearance  every  hour.  Time  was 
struck  by  a  couple  of  gods,  and  it  is  said  they  kept  it  very  accurately. 
In  the  side  temples  were  representations  of  the  sun  and  moon,  respec- 
tively, and  from  these  places  genii  issued,  crossing  a  biidge  to  the  middle 
temple,  and  after  ascertaining,  as  it  Were,  the  time  of  day  from  the 
fairies,  returning  again  to  their  quarters.  The  motions  in  this  case  were, 
it  is  thought,  effected  by  springs.  An  instrument  somewhat  similar  is 
described  as  an  ornament  in  the  palace  of  the  capital  of  Corea  ;  it  was 
a  ctepsydra,  with  springs,  representing  the  motions  of  the  celestial  orbs, 
and  having  automata  to  strike  the  hour.  Since  the  introduction  of 
Soropean  clocks,  clepsydras  have  fallen  into  disuse.  The  only  one, 
perhaps,  in  the  empire,  is  that  in  the  watch-^tower  in  the  city  of  Canton  ; 
it  is  of  the  simplest  form,  having  no  movements  of  any  kind,  but  it  is 
said  to  keep  accurate  time. 

In  dialling,  the  Chinese  have  never  accomplished  anything,  being 
deficient  in  the  requisite  knowledge  of  astronomy  and  mathematics.  It 
u  true,  the  projection  of  the  shadow  of  the  gnomon  was  carefully 
observed  at  the  earliest  historic  period  ;  but  this  was  for  astronoiiiical 
purposes  only.*  Proper  sun-dials  were  unquestionably  derived  from  the 
West ;  but  they  were  not  introduced,  as  Sir  J.  F.  Davis  supposes,  by 
the  Jesuits.  The  Chinese  are  probably  indebted  to  the  Mahomedans  for 
this  instrument,  although  we  find  an  astronomer  endeavouring  to 
rectify  the  clepsydra,  by  means  of  the  sun's  shadow,  projected  by  a 
gnomon,  about  a  century  earlier  than  the  Hegira.  There  is  a  sun-dial 
in  the  Imperial  Observatory  at  Pekin,  above  four  feet  in  diameter. 

*  It  was  by  a  gnomon  that  the  ancient  Chinese  endeavoured  to  ascertain  the 
centre  of  the  earth.  A  measurement  of  the  length  of  the  solstitial  shadow,  made 
at  Loyang,  on  the  Yellow  river,  1200  B  c,  was  found  by  Laplace  (quoted  by 
Humboldt,  in  Ck>8mo8,  vol.  2,  p.  115)  to  accord  perfectly  with  the  theory  of  the 
obliquity  of  the  ecliptic,  which  was  only  established  at  the  close  of  the  laat 
century. 
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Smaller  ones  are  sometimes  met  with  in  public  offices.  These  were  all 
made  under  the  direction  of  missionaries  of  the  Roman  church,  or  their 
pupils.  From  remote  antiquity,  a  family  named  Wang,  residing  in 
Hiunmg,  north  latitude  29**  53t,  longitude  E.Q.  118®  17',  in  the  province 
of  Canhwui,  has  had  the  exclusive  manufacture  of  pocket  compasses, 
with  which  sun-dials  are  often  connected.  In  most  of  these,  a  thread 
attached  to  the  lid  of  the  instrument  serves  as  a  gnomon,  withoat  any 
adaptation  for  different  latitudes,  although  they  are  in  use  in  every  part 
of  the  empire.  Another  fonn,  rather  less  rude,  is  employed  by  dock- 
makers  for  adjusting  their  time-pieces  ;  it  is  marked  with  notches,  one 
for  each  month  in  the  year,  to  give  the  gnomon  a  different  angle  every 
montli.  The  Chinese  instrument  exceeds  that  of  Cbrea  in  every  respect. 

Time  is  not  nnfrequently  kept  by  igniting  incense  sticks,  the  com- 
bustion of  which  proceeds  so  slowly  and  regularly  as  to  answer  for 
temporary  use  tolerably  well. 

Hour  glasses  are  scarcely  known  in  China,  and  only  mentioned  in 
dictionaries  as  instruments  employed  in  Western  countries  to  measure 
time. 

A  native  writer  on  antiquities  says :  "The  wesfem  priest,  Limatau 
(M.  Ricci)  made  a  clock  which  rendered  and  struck  time  a  whole  year 
without  error."  The  clock  brought  out  by  Ricci,  if  not  the  first  seen  in 
China,  is  the  earliest  of  which  meution  is  made  in  Chinese  history. 
They  subsequently  became  an  article  of  import,  and,  as  already  men- 
tioned, this  branch  of  trade  was  at  one  time  of  considerable  value. 
Clocks  and  watches  of  very  antique  appearance  are  often  met  with — 
specimens  of  the  original  models  scarcely  to  be  found  in  any  other 
country  ;  some  of  the  latter,  by  their  clumsy  figure,  remind  one  of  their 
ancient  name,  "  Nuremberg  eggs  but  their  workmanship  must  have 
been  superior  to  that  of  most  modem  ones^  or  they  would  not  be  found 
in  operation  at  this  late  day. 

The  Chinese  must  have  commenced  clock-making  at  an  early  period, 
as  none  now  engaged  in  the  trade  cau  tell  when  or  where  it  originated  ; 
nor  can  it  be  easily  ascertained  whether  their  imitative  powers  alone 
enabled  them  to  engage  in  such  an  undertaking,  or  whether  they  are 
indebted  to  the  Jesuits  lor  what  skill  they  possess.  It  is  certain  the 
disciples  of  Loyola  had  for  a  long  time,  and  until  quite  receutly, 
in  their  corps  at  Pekin,  some  who  were  machinists  and  watchmakers. 
One  of  these  horologists  complains,  in  "Les  Lettres  Edifiante  et 
Curieuse,"  that  his  time  was  so  occupied  with  the  watches  of  the 
grandees  that  he  had  never  been  able  to  study  the  languaf;e.  Doubtless 
the  fashion  which  Chinese  gentlemen  have  of  carrying  a  couple  of 
watches,  which  they  are  anxious  should  always  harmonize,  gave  the 
fathers  constant  employment.  A  retired  sUitesmen  of  this  province 
has  published  a  very  good  account  of  clocks  and  watches,  accompanied 
with  drawings  representing  their  internal  structure,  in  a  manner  suffi- 
ciently intelligible. 
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The  Chinese  divide  the  day  into  twielve  paitSy  which  tie  not  num* 
Lered,  but  designated  by  characteis  tenned,  rather  inaptly,  horary. 
These  terms  were  originally  employed  in  forming  the  nomenclature  of 
the  sexagenary  cyde  (2657  B  a),  which  is  still  in  use.  It  was  not  nntil 
a  much  later  period  that  the  duodecimal  division  of  the  civil  day  came 
into  nse,  when  terms  to  express  them  wete  borrowed  from  the  ancient 
calendar*  The  same  characters  are  also  applied  to  the  months.  The 
first  in  the  list  (meaning  son)  is  employed  at  the  commencement  of  every 
cyde,  and  to  the  first  of  every  period  of  twdve  years,  and  also  to  the 
commencement  of  the  civil  day  at  11  p.m,  comprising  the  period 
between  this  and  1  a.nL  The  month  which  is  designated  by  this  term, 
is  not  the  first  of  the  Chinese  year,  bat,  singularly  enough,  it  coinddea 
with  January.  Each  of  the  twelve  hours  is  divided  into  eight  kih^ 
corresponding  to  quarter  hours.  This  diurnal  division  of  time  does  not 
appear  to  have  been  in  use  in  the  time  of  Confucius,  as  mention  is  made 
in  the  spring  and  autumn  annals  of  the  tea  hours  of  the  day,  which 
accords  with  the  decimal  divisions  so  long  employed  in  the  clepeydras, 
the  indices  of  which  were  uniformly  divided  into  one  hundred  parts. 
A  commentator  of  the  third  century  of  our  era,  in  explaining  the 
passage  relating  to  the  ten  hours,  adds  a  couple  more ;  but  even  at 
that  time  the  present  horary  characters  were  not  employed. 

The  form  I  would  recommend  as  suitable  for  the  dial-plates  of  docks' 
manufactured  for  the  Chinese  market  would  be  as  follows  : — The  small 
characters  on  the  outer  circle  are  nimierals,  exactly  corresponding  to- 
the  Boman  figures  on  Western  clocks.  The  inner  cirde  contains  the 
twelve  horary  characters,  and  within  these  are  the  signs  for  noon, 
evening,  midnight,  and  dawn.  In  the  horary  circle,  the  large  single 
characters  represent  whole  hours,  and  the  small  doable  ones  half  hours, 
equal  to  a  whole  European  hour. 

Let  the  minute  hand  extend  to  the  inner  part  of  the  outer  circle, 
and  make  twelve  revolutions  in  a  diurnal  period.  The  hour  hand  should 
reach  to  the  inner  edge  of  the  horary  characters,  and  make  one  revolu- 
tion in  the  same  period  of  time.  Let  the  pendulum  vibrate  seconds  as 
now,  and  the  minute  hand,  at  the  expiration  of  sixty  seconds,  make  half 
a  revolution.  It  should  strike  from  1  to  12  a.m.  and  p,m.,  and  corres- 
pond in  this  respect  to  European  clocks.  It  will  be  understood,  then, 
tihat  at  our  even  hours  the  short  hand  will  point  to  a  large  hornry 
character — the  middle  of  a  Chinese  hour— and  the  long  band  will  be 
directly  upward ;  and  at  our  odd  hours  the  former  will  be  opposite  tlie 
noall  characters,  which  point  the  commencement  of  their  hour,  and 
the  latter  will  point  directly  downward^  or  at  the  12  p»m.  of  our  clocks. 
Or  to  repeat  the  same  in  another  manner ;  at  1  o'clock  p.m.,  our 
i^koning,  tl^e  hour  hand  will  be  half  way  between  the  large  characters 
on  the  top  and  the.  next  one  to  the  right,  and  the  minute  hand  having 
loade  a  half  revolution,  will  point  perpendicularly  downwards,  and  the 
clock  strike  one.   At  the  expiration  of  another  of  our  hours,  a  whole 
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Chinese  hour  will  have  expired  when  the  former  hand  will  have  reached 
the  fint  large  character  to  the  rights  and  the  latter  be  directed  to  the 
zenith,  the  clock  striking  two. 

After  this  perhaps  unnecessarily  minute  description  of  what  is 
wa  tid  in  the  machinery,  a  few  words  remain  to  be  added  respecting 
the  instrument  as  a  whole.  In  the  first  place,  it  should  be  well  made. 
A  few  worthless  ones  would  damage  the  business  irreparably.  They 
should  be  of  brass,  and  placed  in  frames  of  wood,  which  will  not  be 
easily  afifected  by  atmospheric  changes.  Common  pine  wood,  yeneered 
with  mahogany,  have  answered  well.  Spring  clocks  will  not  succeed. 
Some  of  this  description,  sent  from  New  York,  cannot  be  kept  in  lepair  ; 
whilst  a  quantity  of  clocks  moved  by  weights,  manufactured  chiefly  in 
Connecticut,  imported  into  China  about  seven  years  ago,  have  proved 
good  time-pieces,  and  give  no  trouble. 

With  regard  to  the  external  appearance,  on  which  so  much  depends, 
I  would  advise  that,  in  every  case,  there  be  as  much  of  the  works  ex- 
posed as  possible  through  an  opening  in  the  dial  plate.  A  Chinaman 
not  only  wishes  to  see  what  he  is  buying,  but  what  is  going  on  in  his 
instruments  when  bought ;  and,  as  his  countrymen  have  the  merit  of. 
l^ing  extreme  utilitarians,  mirrors  in  the  lower  part  of  the  door  will  ba 
generally  preferred  to  any  other  ornament  Some,  however,  should  be 
ornamented  at  this  point  for  the  sake  of  variety  ;  and  perhaps  nothing 
would  please  more  than  such  a  grouping  of  objects  by  the  artist  as  wonld 
represent  a  river,  bringing  into  view  a  steamboat  and  a  sloop,  and  on 
the  banks  a  railroad,  locomotive,  and  cars ;  a  steepled  church,  or  a 
9iany  storied  hotel,  in  the  distance  ;  and  a  stage  coach  also.  Or  another 
interesting  device  would  be  aiforded  by  a  representation  of  the  solar 
i^stem ;  but  this  would  need  to  be  accompanied  with  several  OhinesQ 
characters. 

It  is  of  primary  importance  that  a  particular  description  of  the 
manner  of  using  the  clock,  the  mode  of  putting  it  up,  setting  it  oi^ 
winding  up,  and  regulating,  shoidd  be  given.  These  directions,  which 
should  be  more  minute  than  if  designed  for  English  readers,  can  b« 
translated  and  printed  very  easily  in  the  country.  But  there  would  be 
no  difficulty  in  printing  the  directions  by  means  of  wooden  blocks  in 
the  manufactory  at  home.  In  copying  the  characters  for  the  dial  ex- 
treme care  is  requisite  that  every  stroke  and  each  line  should  be  repre-' 
sented  exactly  as  given  in  the  diagram.  Astronomical  characters  01 
descriptions  of  any  kind  which  may  be  needed  by  individuals  trying 
the  experiment  of  clock-making  for  China,  I  shall  furnish  most  cheer* 
folly,  for  the  privilege  of  increasing  the  utility  of  the  instrument  by 
introducing  with  them  a  few  passages  of  sacred  Scripture. 

It  may  be  asked,  why,  if  such  a  clock  be  needed  by  the  Chinese, 
they  have  never  constructed  one  for  themselves !  It  is  certainly  mat- 
yellous  that  they  should  manufacture  clocks,  including  dial^pUtos, 
i^nd  always  employ  Roman  figures,  and  follow  the  xeek<Hiin|p  of 


ON  fas  OOLfflVATION  Of  1!HK  OUVB. 


8S5 


foreigntts,  wUoli  so  few  of  them  are  able  to  compiehen  d,  and  wbich 
by  all  aie  considered  mysterious,  and  outlandish.  It  is  only  to  bQ 
accounted  for  on  the  ground  of  their  limited  inventive  abilities  and 
hi^  powers  of  imitation.  That  a  time-piece  of  this  description  would 
be  in  demand  in  China,  I  am  perfectly  satisfied  from  inquiries  made  of 
natives  in  various  quarters.  Chinese  merchants  say  that  they  should 
be  retailed  at  about  5  or  6  dols.  each.  If  I  recollect  rightly  they  can  be 
made  in  Connecticut  at  8  dols.  50,  which  would  afford  sufficient  profit 
both  for  the  mechanic  and  merchant; 


THE  CULTIVATION  OF  THE  OLIVE. 

BY  DAVID  SHEPHERD. 

The  olive  is  supposed  to  have  been  originally  a  native  of  Asia,  and 
glows  abundantly  about  Aleppo  and  Lebanon,  but  it  is  now  naturalized 
in  Greece,  Italy,  Spain,  and  the  South  of  France,  where  it  has  been 
extensively  cultivated  for  an  unknown  length  of  time,  for  the  oil 
expressed  from  its  fruit  The  wild  olive  is  found  indigenous  in  Syriai 
Greece,  and  Africa  on  the  lower  slopes  of  the  Atlas*  The  cultivated 
one  grows  spontaneously  in  Syria,  and  is  easily  raised  on  the  shores 
of  the  Levant.  Much  attention  has,  of  late  years,  been  paid  to  olive 
culture  by  the  French  in  Algeria.  Tuscany,  the  South  of  France,  and 
the  plains  of  Spain,  are  the  parts  of  Europe  in  which  the  olive  was 
first  cultivated.  The  Tuscans  were  the  first  who  exported  olive  oil 
hugely,  and  thus  it  has  obtained  the  name  of  Florence  oil ;  but  the 
purest  is  said  to  be  obtained  from  Aix  in  France. 

The  olive  in  the  western  world  followed  the  progress  of  peace  of 
which  it  was  considered  the  symboL  Two  centuries  after  the  founda- 
tion of  Bome,  both  Italy  and  Africa  were  strangers  to  that  useful 
plant :  it  was  naturalized  in  those  countries,  and  at  length  carried 
into  the  heart  of  Spain  and  Gaul.  Its  usefulness,  the  little  culture 
it  requires,  and  the  otherwise  barren  situations  which  it  renders 
productive,  quickly  spread  it  over  the  western  face  of  the  Appenines. 
According  to  Humboldt  the  olive  is  cultivated  with  success  in  every 
part  of  the  old  world,  where  the  mean  temperature  of  the  year  is 
between  58  dega.  and  66  degs.  ;  the  temperature  of  the  coldest  mont)i 
not  being  under  42  degs.,  nor  that  of  summer  below  71  degs.  Thes^ 
conditions  arc  found  in  Spain,  Portugal,  the  South  of  France,  Italy, 
Turkey,  and  Greece.  The  olive  also  flourishes  on  the  north-west  of 
A&ica,  but  is  not  found  south  of  the  Great 'Desert,  except  in  parts 
of  the  Gape  Colony  where  it  has  been  introduced  or  grafts  on  indi- 
genous speciecf. 
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In  Europe  it  extends  as  far  north  as  latitude  44^  degs.,  in  AmericA 
scarcely  to  latitude  34  degs.^8o  much  greater  is  the  severity  of  the 
winter  on  that  side  of  the  Atlantic.  In  the  neighbourhood  of  Quito, 
situated  under  the  equator,  at  a  height  of  8,000  feet  above  the  level 
of  the  sea,  where  the  temperature  varies  even  less  than  in  the  island 
climates  of  the  temperate  zone,  the  olive  attains  the  magnitude  of  the 
oak,  yet  never  produces  fruit. 

Olive  oil  may  be  said  to  form  the  cream  and  butter  of  those  coun- 
tries in  which  it  is  pressed ;  the  tree  has  been  cultivated  in  all  ai^es 
as  the  bounteous  gift  of  Heaven,  and  the  emblem  ot  peace  and  plenty. 
There  is  a  common  saying  in  Italy  that  "  if  you  want  to  leave  a 
lasting  inheritance  to  your  children's  children,  plant  an  olive." 

In  Italy  the  young  olive  bears  fruit  at  two  years  old ;  that  is  in 
two  years  after  it  has  been  placed  in  the  plantation.  In  six  years 
it  begins  to  repay  the  expense  of  cultivation,  if  the  ground  is  not 
otherwise  cropped.  After  that  period  the  produce  is  the  surest  source 
of  wealth  to  the  farmer. 

Like  most  other  trees  that  have  been  cultivated  for  a  length  of 
time,  the  olive  has  produced  numerous  varieties ;  different  countries, 
or  even  different  districts,  cultivating  their  peculiar  favourite.  The 
variety  longifolio  and  its  many  sub-varieties  are  chiefly  cultivated  in 
France  and  Italy.  The  variety  latifoUa  and  its  sub-varieties  are  those 
chiefly  cultivated  in  Spain.  The  fruit  of  the  variety  latifoUa  is  nearly 
twice  the  size  of  the  common  olive  of  Provence  and  Italy,  but  the  oil 
is  greatly  inferior. 

There  are  several  varieties  of  olive,  differing  less  in  their  fruit  than 
in  the  form  of  their  leaves ;  two  of  these  have  been  introduced  into  the 
Cape  Colony-— one  of  them  from  England,  by  Mr.  Thomas  Berry,  in  the 
year  1821,  and  the  other  variety  I  believe  from  France,*8ince  that  period. 

The  European  olive  may  be  propagated  in  various  ways.  Cut- 
tings of  nine  inches  in  length,  taken  from  one  year  old  shoots, 
may  be  planted  in  a  rich  light  soil,  and  kept  moderately  moist ;  the 
ground  ought  never  to  be  allowed  to  become  very  dry  ;  these  will  root 
freely  in  a  few  weeks,  and  be  fit  for  transplanting  in  twelve  months. 

In  Italy  the  propagation  is  conducted  in  the  same  manner  in  which 
it  was  during  the  time  of  the  Romans.  An  old  tree  is  hewn  down, 
and  the  '  ceppo,'  or  stock  (that  is,  the  collar  or  neck  between  the  root 
and  the  trunk,  where  in  all  plants  the  principle  of  life  more  eminently 
resides),  is  cut  into  pieces  of  nearly  the  size  and  shape  of  a  mushroom, 
and  which  from  that  circumstance  are  called  novoli ;  care  at  the  same 
time  is  taken  that  a  small  portion  of  bark  shall  belong  to  each  novo!o  ; 
these,  after  having  been  dipped  in  manure,  are  put  into  the  earth,  soon 
throw  up  shoots,  are  transplanted  at  the  end  of  one  year,  and  in  three 
years  aire  fit  to  form  an  olive  yard.** — (Blunf  s  *  Vestiges,*  &c  216.) 

Truncheons,  or  stakes  of  the  olive,  two  inches  thick  and  five  feet  long, 
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maj  be  diiyen  into  the  groimd  where  they  are  intended  to  remain,  and 
root  freely.  Shoots  of  one  or  two  yean'  growth  may  be  Isud  down, 
giving  them  a  twist  to  crack  the  bark  ;  or  slit  them  half  way  through, 
when  they  root  veiy  readily.  These  operations  should  be  performed 
in  the  month  of  Angast 

Grafting  on  the  Olea  Capensis^  and  other  indigenous  species  of  the 
Cape  olive,  should  also  be  performed  in  the  month  of  August,  and  there 
is  little  doubt  of  the  beneficial  result  of  such  practice,  in  procuring  an 
early  return  of  the  green  fruit  for  pickling,  and  the  ripe  fruit  for  oiL 
The  scions  or  grafts  should  be  placed  rather  low  on  the  stocks,  and  the 
buds  on  the  latter  be  carefully  rubbed  off  as  they  make  their  appear* 
snce. 

In  France  and  Italy,  an  uncertainty  prerails  in  the  crops  of  olives ; 
sometimes  one  that  yields  a  profit,  does  not  occur  for  six  or  eight  years 
together ;  and  hence  it  is  considered  that  the  culture  is  less  beneficial  to 
the  peasants  of  those  countries,  than  that  of  com  ;  but  these  circum- 
stances do  not  appear  to  apply  to  the  Southern  Colonies,  especially  as  the 
olive  may  be  cultivated  on  ground  which  is  impenetrable  to  the  plough 
or  spade. 

The  different  kinds  of  South  African  olive  trees  are  well  known  to 
the  peasantry  of  the  colony,  by  the  general  appellation  of  olyrenhout- 
boom,  some  of  which  attain  a  considerable  size,  and  are  useful  as 
famishing  a  hard  and  compact  wood  for  cabinet  work,  and  some  more 
essential  purposes  of  domestic  economy.  The  iron-wood  of  the  colony 
is  in  reality  a  species  of  olive,  viz. — Olea  undulata. 

The  Boschjesmen  sometimes  form  their  keries  and  the  well-known 
implement,  the  graafstock,  of  the  Olea  Capensis,  and  for  the  latter  pur- 
pose it  is  peculiarly  adapted  on  accoimt  of  its  hardness.  Among  those 
tribes,  the  nuts  are  preserved  by  the  mothers,  and  given  occasionally  to 
the  children,  who  appear  to  devour  the  kernels  with  much  satisfaction. 

Ihe  Olea  Capensu  is  widely  disseminated  over  the  whole  Cape  colony, 
and  inhabits  alike  the  highest  mountains  (where  they  maintain  themselves 
by  insinuating  their  roots  into  the  crevices  of  the  rocks),  the  strong  soil 
of  the  KarooSf  and  the  purer  scuids  of  the  downs  and  sea  shores.  It  is 
also  found  in  the  recesses  of  the  forest,  and  along  the  margins  of  rivers. 
In  the  plains  neighbouring  the  Sneeuwberg,  the  olive  sheltered  by 
piles  of  loose  green  stones  or  occasional  schistus  rocks,  attains  a 
laiger  size  than  any  of  the  other  trees  which  occur  at  a  distance  from 
rivers.  It  is  common  from  thence  to  the  Gariep  or  Orange  river. 
In  that  country  they  occasionally  shelter  the  fiocks  and  herds  ;  and  it 
is  the  kind  so  often  confounded  by  botanists  with  the  European  species, 
bnt>  which  differs  in  eveiy  essential  specific  character.  It  is  recom- 
mended as  stocks  for  grafting  upon,  until  a  sufficiency  of  the  European 
kinds  are  produced  from  layers  or  cuttings  to  form  penminent  planta- 
tions, as,  in  strong  soils  and  on  the  dry  declivities  of  the  hills,  the 
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iiM  of  the  Cape  »peciee  are  obeerred  to  shrivel  in  diy  sewrtM 
raaudn  in  a  quiescent  state  like  9ome  of  the  encculent  tribes, 
Mfieehed  by  copious  sbowert  of  raio.  This  eircnmstance  might 
times  injure  a  foreign  scion  on  these  stockB,  bat  such  remains 
proved. 

Choice  cottinge  of  the  olive,  selected  by  the  agent  of  the  Am 

Pitent  Office  in  France,  were  distributed  some  few  years  ago 

Southern  States  boidering  on  the  Atlantic  and  Gulf  of  Mexico. 

plant  has  been  cultivated  in  parts  of  Florida  and  Califon 

many  years ;  and,  doubtless,  there  are  many  other  tracts  of  c 

iwit^iy  the  conditions  neoessaiy  lor  the  growth  and  perfection 

rootSL    It  may  be  stated  that,  while  the  Floridas  were  held 
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bat  when  their  vital  energies  become  less  vigorous,  either  from  age 
or  from  artificial  treatment,  they  will  be  foand  to  produce  lar^e  quan- 
tities of  fruit  Depriving  the  trees  of  a  portion  of  their  roots  is 
probablj  the  simplest  and  most  effectual  means  by  which  to  induce  them 
to  bear  quickly  and  permanently.  If  the  land  selected  for  a  plantation 
be  of  an  open  friable  nature  trenching  may  be  disi>ensed  with,  deep 
ploughing  will  be  sufficient  preparation  ;  on  the  other  hand,  if  it  bo  of 
8  dose  and  binding  nature,  it  will  be  useless  waste  to  plant  without 
first  trenching  the  whole  to  an  uniform  depth  of  at  least  two  feet  ; 
In  trenching  this  description  of  land,  where  the  subsoil  is  stiflf  and 
binding,  it  will  be  found  of  great  advantage  to  future  cultivation  to 
keep  the  original  surface  soil  on  the  top,  care  being  taken,  however,  to 
have  the  whole  broken  up  to  the  depth  above  stated. 

After  the  land  has  been  prepared  the  intended  position  of  each  tree 
should  be  staked  out,  so  as  to  insure  uniformity  in  the  plantation  ;  the 
proper  distance  from  tree  to  tree  every  way  is  40  feet,  but  if  it  is  not 
intended  to  cultivate  other  crops  between  them,  in  the  first  instance, 
^ey  may  be  planted  at  half  that  distance  apart,  with  the  intention  of 
removing  every  alternate  tree  to  a  fresh  plantation  when  they  meet 
together,  which,  under  ordinary  circumstances,  they  will  do  in  about 
fifteen  years. 

Planting  may  be  proceeded  with  at  any  time  between  the  months 
of  April  and  September,  but  May  is  considered  the  most  favourable  if 

weather  is  moist.  The  plants  should  not  be  less  than  three  years 
old,  and  if  older  all  the  better.  In  removing  strong  trees  it  is  advisable 
to  cut  them  down  to  within  two  or  three  feet  of  the  ground,  otherwise 
their  growth  will  be  much  retarded.  Small  trees  should  not  be  cut 
down  more  than  sufficient  to  prevent  strong  winds  blowing  them  down. 

The  olive  may  be  propagated  by  cuttings,  truncheons,  suckers, 
%er8,  grafts,  and  seeds,  but  it  is  only  necessary  to  mention  those 
methods  which  are  considered  the  best  and  most  suitable  to  the  cir- 
wmstances  of  our  Australian  colonies  and  the  Cape.  Tnmcheons  are 
cuttings  taken  from  the  branches,  of  not  less  than  two  inches  in 
^i^meter,  and  cut  in  lengths  of  four  feet.  They  should  be  planted  in 
^'^ches,  leaving  a  few  inches  of  the  upper  end  above  the  surface. 
The  soil  for  this  purpose  should  be  light,  friable,  and  sandy,  and  so 
fttnated  that  it  majr  be  kept  moderately  moist ;  in  three  years  they 
^  he  fit  for  the  plantation  ;  autumn  and  winter  are  the  proper  seasons 
^  operate.  This  is  undoubtedly  the  quickest  method  for  getting  trees 
^to  an  advanced  state,  but  it  retards  the  trees  which  furnish  the  trun- 
^^ons,  whose  supply  for  some  time  to  come  will  be  limited. 

In  Europe,  the  general  mode  of  propagation^  is  by  suckers,  which 
abundantly  from  the  roots  of  the  old  trees.  The  next  best  and 
Jttost  advisable  method  is  grafting  upon  the  seedlings  of  the  wild  olive^ 
^^ch  are  easily  obtained,  and  are  fit  for  grafting  when  the  stem  has 
attained  the  thickness  of  a  man's  finger.    August  onii  ^^^Vaiq^t 
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trees  of  the  Cape  upecies  are  observed  to  shrivel  in  dry  seasons,  and 
remain  in  a  quiescent  state  like  some  of  the  succulent  tribes,  until 
refreshed  by  copious  showers  of  rain.  This  circumstance  might  some- 
times  injure  a  foreign  scion  on  these  stocks,  but  such  remains  to  be 
proved. 

Choice  cuttings  of  the  olive,  selected  by  the  agent  of  the  American 
Pfttent  Office  in  France,  were  distributed  some  few  years  ago  in  the 
Southern  States  bordering  on  the  Atlantic  and  Gulf  of  Mexico.  This 
plant  has  been  cultivated  in  parts  of  Florida  and  California  for 
many  years ;  and)  doubtless,  there  are  many  other  tracts  of  country 
uniting  the  conditions  necesaaiy  lor  the  growth  and  perfection  of  its 
roots.  It  may  be  stated  that,  while  the  Floridas  were  held  by  the 
Rngliah  in  1769,  one  Dr.  Turnbull,  a  famous  adventurer  of  that  nation, 
brought  over  from  Smyrna,  a  colony  of  1,500  Greeks  and  Minorcaus, 
and  founded  the  settlement  of  New  Smyrna,  on  Mosquito  river.  One 
of  the  principal  treasures  which  they  brought  from  their  native  land, 
was  the  olive.  Bertram,  who  visited  this  colony  in  1775,  describes  that 
place  as  a  flourishing  town.  Its  prosperity,  however,  was  of  momentary 
duration.  Driven  to  despair  by  hardship,  oppression,  and  disease,  and 
precluded  from  escape  by  land,  where  they  were  intercepted  by  the 
savages  of  the  wilderness,  a  part  of  these  unhappy  exiles  died,  while 
others  conceived  the  hardy  enterprise  of  embarking  for  Havana  in  an 
open  boat,  and  in  three  years  their  number  was  reduced  to  five  hundred. 
The  rest  removed  to  St.  Augustine,  when  the  Spaniards  resumed  pos- 
session  of  the  country,  and  in  1783  a  few  decaying  huts  and  several 
large  olive  trees  were  the  only  remains  to  be  seen  of  their  wearied 
industry.  Numerous  attempts,  at  different  times,  have  been  made 
to  propagate  the  olive  from  seeds,  in  various  parts  of  the  South,  which 
have  proved  unsuccessfuL  This  want  of  success  may  be  attributed 
in  part,  to  the  tendency  of  the  olive  to  sport  into  inferior  varieties  when 
propagated  from  seeds,  but  after  the  experiment  has  been  fairly  tested 
by  cuttings  of  choice  and  well-proved  varieties,  it  is  hoped  that  this 

first  among  trees will,  sooner  or  later,  become  celebrated  in  the 
regions  of  the  South. 

A  dry,  calcareous,  schistous,  sandy,  or  rocky  situation  is  the  most 
congenial  to  the  growth  of  the  olive.  Where  soils  of  this  description 
exist,  with  a  loose  and  permeable  subsoil,  and  a  sloping  surface,  sheltered 
from  high  winds,  and  a  distance  not  too  great  from  the  sea,  every  natu- 
ral advantage  that  can  be  wished  for  is  obtttined.  The  olive  tree,  how- 
ever, will  accommodate  itself  to  soils  and  situations  far  less  favourable. 
Frequent  complaints  have  been  made  by  persons  who  have  planted 
olive  trees  in  rich  alluvial  soils  ;  that  although  their  trees  grow  most 
luxuriantly,  they  scarcely  ever  produce  fruit.  The  cause  of  this  is 
evidently  to  be  attributed  to  the  continued  and  too  vigorous  growth  of 
the  trees,  induced  by  the  fertility  of  the  soiL  Now,  as  long  as  thfe 
trees  continue  in  this  state,  an  abundant  crop  need  not  be  expected ; 
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but  when  their  vital  eneigies  become  less  vigorous,  either  from  age 
or  from  artificial  treatment,  they  will  be  foond  to  produce  larj^  quan- 
tities of  fruit  Depriving  the  trees  of  a  portion  of  their  roots  is 
probably  the  simplest  and  most  effectual  means  by  which  to  induce  them 
to  bear  quickly  and  permanently.  If  the  land  selected  for  a  plantation 
be  of  an  open  friable  nature  trenching  may  be  dispensed  with,  deep 
ploughing  will  be  sufficient  preparation  ;  on  the  other  hand,  if  it  be  of 
a  close  and  binding  nature,  it  will  be  useless  waste  to  plant  without 
first  trenching  the  whole  to  an  uniform  depth  of  at  least  two  feet ; 
In  trenching  this  description  of  land,  where  the  subsoil  is  stiff  and 
binding,  it  will  be  found  of  great  advantage  to  future  caltivation  to 
keep  the  original  surface  soil  on  the  top,  care  being  taken,  however,  to 
have  the  whole  broken  up  to  the  depth  above  stated. 

After  the  land  has  been  prepared  the  intended  position  of  each  tree 
should  be  staked  out,  so  as  to  insure  uniformity  in  the  plantation  ;  the 
proper  distance  from  tree  to  tree  every  way  is  40  feet,  but  if  it  is  not 
intended  to  cultivate  other  crops  between  them,  in  the  first  instance, 
they  may  be  planted  at  half  that  distance  apart,  with  the  intention  of 
lemoving  every  alternate  tree  to  a  fresh  plantation  when  they  meet 
together,  which,  under  ordinary  circumstances,  they  will  do  in  about 
fifteen  years. 

Planting  may  be  proceeded  with  at  any  time  between  the  months 
of  April  and  September,  but  May  is  considered  the  most  favourable  if 
the  weather  is  moist.  The  plants  should  not  be  less  than  three  years 
old,  and  if  older  all  the  better.  In  removing  strong  trees  it  is  advisable 
to  cut  them  down  to  within  two  or  three  feet  of  the  ground,  otherwise 
their  growth  will  be  much  retarded.  Small  trees  should  not  be  cut 
down  more  than  sufficient  to  prevent  strong  winds  blowing  them  down. 

The  olive  may  be  propagated  by  cuttings,  truncheons,  suckers, 
layers,  grafts,  and  seeds,  but  it  is  only  necessary  to  mention  those 
methods  which  are  considered  the  best  and  most  suitable  to  the  cir- 
cumstances of  our  Australian  colonies  and  the  Cape.  Tnmcheons  are 
large  cuttings  taken  from  the  branches,  of  not  less  than  two  inches  in 
diameter,  and  cut  in  lengths  of  four  feet.  They  should  be  planted  in 
trenches,  leaving  a  few  inches  of  the  upper  end  above  the  surface. 
The  soil  for  this  purpose  should  be  light,  friable,  and  sandy,  and  so 
situated  that  it  may  be  kept  moderately  moist ;  in  three  years  they 
will  be  fit  for  the  plantation  ;  autumn  and  winter  are  the  proper  seasons 
to  operate.  This  is  undoubtedly  the  quickest  method  for  getting  trees 
into  an  advanced  state,  but  it  retards  the  trees  which  furnish  the  trun« 
cheons,  whose  supply  for  some  time  to  come  will  be  limited. 

In  Europe,  the  general  mode  of  propagation  is  by  suckers,  which 
arise  abundantly  from  the  roots  of  the  old  trees.  The  next  best  and 
most  advisable  method  is  grafting  upon  the  seedlings  of  the  wild  olive^ 
which  are  easily  obtained,  and  are  fit  for  grafting  when  the  stem  has 
attained  the  thickness  of  a  man's  finger.    August  and  September 
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are  the  proper  months  to  proceed  with  this  operation.  Propf^tion  by 
layers  and  small  cuttings  is  tedious,  and  need  only  be  practised  when 
the  other  methods  are  impracticable. 

Although  the  propagation  of  the  olive  from  seed  cannot  be  recom- 
mended as  a  method  for  staking  the  plantation,  yet  it  should  not  be 
altogether  overlooked.  If  a  few  trees  were  occasionally  raised  in  this 
way  it  is  very  probable  that  a  variety  might  be  originated  which  would 
suit  the  situation  and  the  soil  better  than  its  parents.  But  this  result 
is  by  no  means  to  be  depended  upon  ;  indeed  the  qualities  of  the  seed- 
ling tree  are  oftener  found  to  be  inferior  rather  than  superior  to  those 
of  the  parent,  hence  this  method  of  propagation  should  only  be  adopted 
as  an  experiment. 

After  the  plantation  has  been  made,  it  is  only  requisite  to  keep  down 
the  weeds  ;  should  the  land  be  required  for  other  crops,  the  tillage  for 
such  will  be  an  advantage  rather  than  otherwise.  Such  crops  as  do 
not  root  deeply,  and  are  calculateil  not  to  impoverish  the  soil  to  any 
great  extent,  are  the  most  suitable. 

The  proper  time  for  gathering  olives  for  the  press  is  the  eve  oi 
maturity,  which  is  in  April  or  early  in  May.  If  delayed  too  long  the 
next  crop  is  either  wholly  prevented  or  materially  lessened,  and  the  tree 
is  then  only  productive  in  the  alternate  years.  At  Aix,  when  the  olive 
harvest  takes  place  in  November,  it  is  annual  In  Languedoc,  Spain, 
and  Italy,  where  it  is  delayed  till  December  or  January,  it  is  in  alternate 
years.  The  quality  of  the  oil  also  (depends  upon  the  collection  of  the 
fruit  in  the  first  stage  of  its  maturity. 

The  fruit  should  be  carefully  gathered  by  the  hand,  and  the  whole 
harvest  completed  as  quickly  as  possible.  The  outlay  for  preparing  and 
planting  an  acre  of  land  with  olive  trees  will  be  about  352.  The  after 
cultivation  will  cost  no  more  than  from  3/.  to  a  year  ;  but  by  the 
economy  of  labour  on  a  small  farm  this  expense  may,  of  course,  be 
greatly  lessened.  An  acre  of  land  will  contain  30  trees,  and  if  on  the 
average  each  tree  produces  20  gallons  of  oil  (in  Europe  the  average  is 
greater)  we  shall  have  from  this  600  gallons,  which  at  the  moderate 
price  of  58.  per  gallon  (in  the  colonies  it  is  more  than  double  this  price), 
will  be  worth  1502.  Now,  the  expense  of  gathering  the  fruit  and  pre- 
paring the  oil  must  be  very  great  indeed  not  to  leave  an  ample  profit  to 
the  cultivator. 
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THE  ICHTHYOLOGY  OF  NOVA  SCOTIA— THE  COMMON 
HERRING. 

BT  J.  MATTHSW  JONBS,  TJmS,  AND  J.  BKRNARD  GIUPIKy  M J>. 

Ichthyology  has  unfortunately  been  a  much  neglected  branch  of 
zoology,  and  while  we  have  many  works  treating  npon  mammalogy^ 
ornithology,  and  entomology,  there  are  coniparatively  few  anthors  who 
have  touched  upon  the  natural  history  of  FibIl   Perhaps  this  may  in 
some  meaaure  be  accounted  for  by  the  difficulties  attending  their  study, 
it  falling  to  the  lot  of  few  to  be  situate  in  the  vicinity  of  a  fishing  station ; 
a  matter  of  necessity,  when,  not  only  the  habits,  but  the  forms  of 
fishes,  have  to  be  carefully  observed  ;  as  a  naturalist,  even  if  placed  in 
the  most  eligible  locality  for  procuring  specimens,  can  never  expect  to 
complete  a  perfect  list  of  the  several  species  frequenting  that  locality, 
without  the  assistance  of  fishermen  and  others,  who  from  daily  experi- 
ence can  add  so  much  valuable  information,  which  it  would  be  almost 
impossible  for  one  individual,  by  his  own  exertions,  to  become  possessed 
of.  At  the  present  day,  however,  the  value  of  fish  considered  as  an 
article  of  food  for  the  human  race,  attaches  an  importance  to  this  branch 
of  science  which  is  growing  every  year,  and  it  is  to  be  hoped  that  ere 
long,  the  investigations  of  naturalists  will  afiford  some  clue  to  the  occur- 
rence or  absence  at  pai-ticular  seasons,  of  those  great  annual  gatherings 
of  fish,  which  appear  on  the  coast  of  north-east  America  and  Europe, 
and  which  I  would  venture  to  suggest  are  more  particularly  influenced 
^y  the  paucity  or  abundance  of  the  peculiar  food  preferred  by  each 
gBnos,  and  the  instinctive  habit  of  se«irching  for  suitable  positions  for 
spawning. 

An  interesting  fact  in  connection  with  the  habits  of  fish  is  that  of 
the  extremely  local  range  of  some  species,  shoals  being  observed  in  one 
particular  bay  or  inlet,  while  in  those  contiguous,  and  only  distant  a 
short  space,  not  a  specimen  of  that  species  can  be  taken.   On  our  own 
shores  here,  this  local  habit  in  a  more  distant  degree  is  well  known  ; 
the  shad,  so  abundant  in  the  Bay  of  Fundy,  is  almost  unknown  to 
our  eastern  coast  from  Cape  Sable  to  Cape  Breton,  while  looking 
further  north  we  find  the  mackerel,  which  is  common  on  this  coast 
during  the  season,  absent,  in  a  gre^t  measure,  from  the  waters  of  New- 
foundland and  Labrador.   At  the  Cape  of  Good  Hope,  Dr.  Pappe,  an 
observant  naturalist,  resident  at  Cape  Town,  states  that  several  South 
African  fishes  are  possessed  of  similar  habits,  but  more  strictly  confined 
even  to  bays  divided  by  a  small  promontory ;  and  in  the  Bermudas, 
where  you  would  imagine,  from  the  small  size  of  the  group,  that  the 
Waters  of  the  shores  would  be  common  to  all,  I  find  that  some  species 
are  only  taken  on  the  south  side  of  the  islands,  and  others  on  the  north, 
although  these  two  positions  are  only  divided  from  each  other  by  a 
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nanov  strip  of  land,  in  places  not  much  more  than  a  qjuarta  of  a  mile 
in  width. 

Now  the  solution  of  this  appafent  mystery  is  not  so  difficult  as  some 
persons  would  imagine  We  are  all  aware  that  each  animal  has  a  parti- 
ality for  some  particolar  kind  of  food,  and  wherever  that  food  is  to  he 
found  in  the  greatest  abundance,  there  will  be  found  the  animal  that 
feeds  upon  it.  Indeed,  so  well  known  is  this  habit  to  English  entomo- 
logistSy  that,  when  in  search  of  insects,  the  sight  of  a  field  of  thistles,  or 
a  patch  of  nettles  at  a  particular  season,  proclaims  the  habitat  of  certain 
spedes  which  frequent  those  plantfli  The  bulfiilo  of  the  west  prefezs  the 
open  prairie,  dothed  with  rich  succulent  grass ;  the  moose,  as  GapL  Har- 
ley  informs  us  in  his  widely-known ''Sporting  Adyentnres,' loves  to 
dwell  in  forest  solitudes,  and  browse  on  the  leaves  and  tender  branches 
of  deciduous  trees ;  while  the  tiny  mole  scoops  its  tortuous  way  tiirou^ 
the  rich  mould  of  the  alluvial  valley,  where  it  finds  an  abundant  supply 
of  its  favourite  earthworm.  And  so  it  is  with  the  various  fishes ;  the 
halibut,  whose  ponderous  form  we  so  often  see  in  the  HalifiiT  market,  re- 
sides, as  it  were,  on  the  sandy  slopes  of  the  deep,  where  it  feeds  upcm  Hm 
smaller  flat  fish,  mollusks  and  crustaceans.  The  cod  seeks  its  prey  on 
the  well  known  "  Banks,"  while  the  shad  delights  in  the  muddy  waters 
of  estuaries,  where  it  fiittens,  according  to  Periey,  on  the  dirimp  and 
shad  worm.  In  each  podtion  these  fish  find  the  food  they  are  partial  ta 
But,  although  I  imagine  food  to  be  the  great  inducement  for  fish  in«> 
habiting  particular  localities,  there  is  yet  another  reason  to  be  advanced, 
— search  for  a  suitable  podtion  for  spawning.  These  two  circumstances, 
I  firmly  believe,  have  more  to  do  with  the  appearance  of  vast  shoals  of 
fish,  vidting,  or  residing  in  particular  districts,  periodically  or  oth^wise, 
than  aught  else.  In  no  other  way  can  we  account  for  the  vast  annual 
or  continual  gatherings  of  certain  fishes  in  the  waters  of  Europe  and 
north-east  America,  than  by  presuming  that  this  search  for  food  and 
suitable  podtions  for  spawning  are  the  main  motives.  Take  the  eod 
fishery  of  the  Grand  Bank  of  Newfoundland,  that  wonder  of  ichUiyo- 
logy,  where,  throughout  an  extent  of  submarine  formation  measuring 
no  less  than  six  hundred  miles  from  north  to  south,  and  in  places  two 
hundred  miles  from  east  to  west,  countless  myriads  of  gadoid  fishes  have 
afforded  for  more  than  three  centuries  and-a-hali,  profitable  employ* 
ment  to  the  fisherman,  and  wholesome  food  for  tens  of  thousands  of  the 
human  race.  To  account  for  this,  we  have  in  the  first  place  to  consider 
the  formation  of  this  vast  submarine  bank,  and  the  peculiar  inducements 
it  presents  to  the  innumerable  company  congr^ted  there.  The  Bank 
lies,  as  it  were,  at  the  pout  where  the  Gulf  Stream  and  Arctic  Current 
meet  each  other,  and  straggling  for  the  mastery  deposit  the  foreign 
matter  they  contain  on  this  spot  of  contention.  The  Arctic  Current  it 
is  which  has  formed,  and  is  still  forming,  the  bank  itself,  by  bringing 
down  annually,  through  the  medium  of  icebergs,  thousands  of  tons  ^ 
earth,  rocks,  and  gravelly  matt^  from  the  frozen  north*  These  icebeigB 
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ground  upon  the  bank,  and  thawing  in  that  position,  deposit  their  geo- 
logical burdens,  thus  year  by  year  adding  to  the  maAL  To  render  this 
conclusion  more  satisfactory,  it  will  be  well  to  refer  to  the  hydrogra- 
pher's  chart,  by  which  we  ascertain  that  the  ocean  bed  above  the  Bank  is 
shelving,  while  after  passing  it,  the  depth  suddenly  increases  by  a  pre- 
cipitous descent,  of  some  three  thousand  feet,  thus  showing  that  it  is 
formed  from  the  north,  while  the  current  of  the  Gulf  presents  a  barrier 
to  this  deposit,  which  would  otherwise  be  washed  away  to  the  southward, 
and  the  great  cod  fishery  of  Newfoundland  be  diminished  to  a  consider- 
able extent 

Now,  what  an  area  is  here  presented  for  mollusks  and  crustaceans  to 
inhabit — gravelly  beds,  sandy  slopes,  rocky  masses,  large  and  small  to 
give  them  shelter,  while  those  thousands  of  tons  of  earthy  matter  filled 
with  minute  organisms  are  continually  being  brought  down  from  the 
northward  to  afford  them  food.  And  as  it  is  such  a  promising  pasture 
for  these  smaller  residents,  which,  congregating  there  in  myriads  to  feed 
and  propagate  their  species,  we  may  readily  conclude  that  these  crea- 
tures, which  form  the  principal  part  of  the  food  of  the  cod,  attract  those 
fibhes  to  thepositi  )n,and  finding  there  an  abundance  of  prey  at  all  seasons, 
remain  to  spawn ;  as  codfish  are  reproduced  by  millions  annually,  we 
can  in  a  measure  account  for  the  immense  stock  which  for  hundreds  of 
years  has  filled  every  part  of  that  immense  ichthyological  storehouse, 
and  proved  such  a  blessing  to  mankind. 

These  currents  have  also  a  great  effect  upon  the  migration  of  fishes, 
and  to  prove  this  I  have  only  to  call  attention  to  the  following 
facts.  In  summer  time,  when  the  Gulf  Stream  extends  its  northern 
boundary,  which,  commencing  at  Cape  Cod  runs  close  to  our  coast 
and  thence  to  Newfoundland,  several  kinds  of  southern  fishes  are 
observed  in  our  waters,  one  of  these,  a  species  ot  Monocanthus, 
is  so  truly  a  southern  genus  that  only  one  species  has  been 
recorded  as  having  been  captured  so  far  north  as  Massachusetts. 
Another,  the  albicore,  so  well  known  in  warmer  latitudes,  is  abundant 
here  during  the  months  of  July  and  August,  the  Rev.  John  Ambrose 
having  observed  twelve  at  one  time  off  French  Village,  St.  Margaret's 
Bay.  Then  as  to  northern  fishes,  when  in  winter  time,  particularly  dur- 
ing the  later  months  of  that  season  and  those  of  spring,  the  Arc- 
tic current  comes  pouring  down  from  the  north,  forcing  the  waters  of 
the  Qulf  to  the  southward,  and  washing  the  banks  of  Newfoundland, 
exerting  a  cooling  influence  even  to  the  latitude  of  40  deg.,  it  brings  with 
it  many  fishes  to  our  shores  whose  presence  during  that  particular  season 
I  have  just  mentioned  could  in  no  other  way  be  satisfactorily  accounted 
for— hence  we  have  the  occurrence  of  the  Greenland  Shark  {Scymntu 
Wea2w)  recently  brought  to  our  notice,  an  inhabitant  of  the  seas  of  the 
far  north ;  the  Norway  Haddock  (JSehasies  Noi'vegicus),  an  extreme 
Borthem  fish— ^nd  the  Cuak  {Brosmius  vulgaris),  another  strictly 
Borthem  form,  having  its  proper  habitat  between  the  parallels  of  60  deg. 
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and  73  deg.  Dorth  latitude,  is  also  found  in  our  waters.  I  conld  add 
other  instances  in  support  of  my  views,  but  those  I  have  giyen 
will,  I  trust  be  sufficient  to  enable  you  to  form  some  idea  of  their  cor- 
rectness. 

A  great  question  with  Naturalists  has  been  as  to  whether  certain 
fishes  inhabiting  the  seas  of  Europe  and  north-east  America  are  identical 
in  regard  to  species,  and  if  identical  how  they  managed  to  traverse 
two  or  three  thousand  miles  of  ocean  from  their  original  home.  Now, 
if  we  can  prove  the  arrival  at  our  shores  of  fishes  fvom  ctistant  latitudes, 
by  means  of  the  great  ocean  currents,  which  as  highways,  or  1  should 
say,  seaways,  pass  as  it  were  our  own  doors;  may  we  not  conclude  that 
these  very  currents  or  seaways  are  the  means  ol  affording  a  commuDi- 
cation  from  or  to  either  side  of  the  Atlantic.  And  while  some  of  the 
Carribean  types  may  be  carried  by  the  Gulf  Stream  to  our  shores,  and  on 
to  Europe,  the  Euroj)ean  types  can  be  carried  to  our  shores  by  the  Arctie 
current,  which  setting  from  North  Europe  to  Spitzbergen,  washes  the 
east  coast  of  Greenland,  and  passing  Iceland  arrives  at  our  position. 

Some  species  are  more  adapted  than  others  from  their  peculiar  for- 
mation  to  wander  about  the  broad  expanse  of  ocean,  and  like  the  hawk 
among  birds  cleaving  the  air,  propel  themselves  at  a  prodigious  rate 
through  their  watery  element.  Naturalists  are  therefore  prepared  in 
some  measure  for  the  occurrence  of  such  forms  in  situations  where  no 
currents  prevail.  The  most  violent  storms  at  sea  cannot  effect  the 
migration  of  fishes,  even  if  they  blow  from  a  direction  contrary  to  that 
of  the  fish's  course,  for  observations  prove  that  the  gple  which  agitates 
the  surface  to  so  great  an  extent^  is  not  perceptible  at  a  comparatively 
small  depth,  and  on  the  principle  that  migratory  birds  are  generally 
known  to  take  their  course  at  a  great  elevation,  in  order  to  escape  the 
agitation  of  the  air  near  the  earth's  surface,  so  we  may  presume  that 
these  wandering  fishes,  gifted  with  similar  instinct,  avoid  the  currents- 
and  counter  currents  of  the  ocean  surface  by  stemming  their  way  at  a 
depth  free  from  such  circumstances.  But  in  case  of  species  known  mors 
particularly  as  in  habitants  of  the  littoral  zone,  and  not  endowed  with  a  for^ 
mation  favourable  for  extensive  migration,  1  may  instance  the  Blennies  or 
Gobioid<»,  which  are  chiefly  found  in  shore  waters,  rock  pools,  and 
among  sea-weed — we  must  look  to  some  other  agency  than  the  mere 
motive  power  of  the  fish  itself.  Now,  during  my  investigations  in  the 
Bermudian  waters,  I  found  that  the  gulf  weed  {Fucus  natans)  which  is^ 
brought  to  that  latitude  from  the  Bahamas,  on  the  eastern  current,  and 
being  thrown  aside,  as  it  were,  drifts  along  from  and  to  all  points  of  the 
compass  as  the  winds  blow,  is  a  perfect  preserve  for  the  naturalist,  being 
tenanted  by  various  species  of  crustaceans,  and  affording  shelter  and 
food  to  several  kinds  of  fishes.  To  give  an  idea  of  the  vast  extent  of  th« 
fields  of  this  gulf  weed  which  float  upon  the  ocean  about  the  latitude  of  the 
Bermudas,  I  may  state,  that  when  a  southerly  gale  blows  for  several  days, 
the  whole  coast  line  of  the  Islands  facing  that  quarter,  becomes  choked 
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up  with  this  sea-weed,  and  on  gaining  an  elevated  position  on  land,  Yast 
fields  are  observed  stiU  setting  in  from  the  ocean.  Have  we  not  here 
again  an  excellent  conveyance  for  many  kinds  oi  fishes,  (particularly 
those  unable  to  take  long  joumeys  without  assistance)  which  keeping 
within  the  covert  of  these  masses  of  fucus  are  carried  along  hundreds  of 
miles,  and  obtain,  the  whole  voyage,  good  shelter  and  abundance  of  food, 
which  is  all  a  fish  rt:quires  to  bring  it  safe  to  other  positions,  where  the 
temperature  of  the  ocean  will  not  interfere  with  its  constitution.  And 
although  the  coustitutions  of  fish  are  in  some  cases  influenced  by  the 
temperature  of  the  element  they  inhabit,  and  a  few  degrees  above  or 
below  a  certain  temperature  will  drive  them  to  seek  other  positions,  yet, 
in  many  cases,  they  ai-e  not  so  inilaeDced,  and  the  fact  is  well  authenti- 
cated that  certain  species  can  bear  the  test  of  being  frozeu  in  solid  ice, 
and  on  being  gradually  thawed,  will  regain  their  former  signs  of  vitality, 
while  others  have  been  observed  swimming  about  in  hot  springs  at 
Manila  and  in  Barbary  in  water,  of  a  temperature  of  from  172  deg.  to 
185  deg.,  and  a  species  of  SUarts,  according  to  Humboldt,  was  observed 
by  him  thrown  up  alive  with  the  heated  waters  of  a  South  American 
volcano,  which  were  proved  to  be  of  a  temperature  of  210  deg.,  or  within 
two  degrees  of  the  boiling  point 

Some  marine  fish,  and  certain  species  of  fish-like  mammels,  appear 
ia  some  instances  to  live  in  fresh  water  as  well  as  salt.  As  to  the  mam- 
mals, my  friend  Captain  Blakiston,  the  celebrated  explorer  of  the  Yangste, 
States  iu  his  recent  work  that  porpoises  were  seen  rolling  about  in  the 
upper  waters  of  that  river,  1,000  miles  from  the  sea,  and  in  reply  to  a 
question  of  mine,  he  states  Uiat  the  water  was  perfectly  fresh  far  below 
this  point ;  so  that  we  have  here  marine  mammals,  generally  supposed 
to  be  unable  to  exist  long  in  fresh  wat«r,  disponing  themselves  hundreds 
of  miles  from  their  briny  home,  in  an  element  very  different  in  its  com- 
ponent parts  from  that  to  which  they  are  usually  accustomed.  Again, 
I  have  myself  observed  in  the  Bermudas  a  species  of  Gobins  exist- 
ing in  a  lively  and  healthy  state  in  rock  pools  above  the  highest  tidal 
mark,  in  which  the  water,  chiefly  rain,  but  partially  salt,  had  become 
perfectly  putrid  and  offensive. 

From  five  specimens  of  the  common  herring  {Clupea  tlongatd) 
before  me,  one  taken  at  Bed  Bay,  Labrador,  the  second  from  the 
"  Banks,"  ten  miles  seaward ;  the  third  from  Halifax  harbour  ;  the 
fourth  &om  AnnapoHs  Royal,  Bay  of  Fundy,  and  the  fifth  from  a  cod's 
stomach,  caught  upon  the  Banks,  I  may  say  they  are  identical,  except 
in  teeth  and  size ;  they  all  may  be  called  slender.  In  size  the  Labrador 
measures  15  inches ;  the  Bank,  13^  ;  the  Shore,  1 1 ;  the  Annapolis  or 
Digby  herring  7  to  8,  and  that  taken  from  the  cod  about  5  inches.  Not- 
withstanding the  difference  in  size  and  in  teeth,  I  can  only  consider  them 
of  one  species. 

Those  taken  on  the  Banks  ten  miles  seaward  are  larger,  go  in  separate 
nins,  are  fished  for  with  larger  meshes,  and  are  sold  as  distinct  fish  iu 
the  market  from  the  Shore  herring. 
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They  approach  the  Nova  Scotia  shore  early  in  March,  at  first  strag- 
glingly  and  very  lean.  As  the  summer  advances  they  become  fat 
During  the  latter  part  of  August  they  are  in  their  prime  and  are  pre- 
paring to  spawn,  which  operation  takes  place  in  September  and 
October. 

The  warm  sandy  coves  and  still  land-locked  bays  about  Sambro, 
Eastern  Passage,  Shelbume,  and  Prospect,  are  favourite  resorts  in  from 
6  to  10  fathoms.  Here  the  fish  may  be  seen  lying  upon  the  bottom 
in  thousands.  They  may  be  measured  by  the  acre.  The  sea  is  white 
and  turbid  with  the  spawn  ;  and  ropes,  in  passing  through  it,  become 
as  large  as  small  hawsers.  The  cod  and  his  varieties  approach  to  feed 
upon  it,  whilst  quantities  are  cast  upon  the  beach  by  the  sea. 

Before  the  long  cold  nights  and  stormy  seas  of  November  arrive, 
the  herring  have  left  the  surface  to  re-appear  the  following  Spring.  In 
New  Brunswick,  according  to  Perley,  the  great  spawning  ground  is 
Southern  Head,  Grand  Manan.  Here  the  herring  commence  in  July  and 
end  in  October.  Along  the  Bay  of  Fundy  a  run  of  large,  thin  spawn- 
bearing  herring  appear  about  the  middle  of  May.  About  the  last  of 
June  a  separate  run  of  small  barren  herring  appear  in  Digby  Basin  from 
the  Bay  of  Fundy.  These  are  fat,  and  about  one  in  twelve  have  spawn, 
and  in  August  immense  numbers  of  fry  appear  on  the  shoal  bars  oi 
the  Basin,  doubtless  the  spawn  deposited  in  early  spring.  Perley 
reports  that  spawn  is  found  in  the  Bay  of  Fundy  in  June. 

Thus  we  arrive  at  a  very  curious  fact,  that  our  herring,  though  of 
the  same  species,  spawn  some  in  June,  and  others  in  October. 

At  Labrador,  Newfoundland,  and  the  Magdalen  Islands,  April  and 
May  are  the  spawning  months.  Allowing  from  six  to  t<^n  weeks  for  the 
period  of  hatching,  from  the  analogy  of  other  fish  whose  periods  we  do 
know,  the  one  run  must  be  produced  during  the  stormy  months  of 
November  and  December,  after  the  fish  have  long  left  the  surface,  whilst 
a  second  more  highly  iavoured  run  commences  its  existence  during  the 
warm  tranquil  season  of  Midsummer,  upon  the  shallow  beaches  and 
warm  shoals  of  the  basins  emptying  into  the  Bay  of  Fundy.  Thus  com- 
mencing life  under  such  difi^erent  auspices,  it  would  seem  that  each 
hatching  or  "  run  "  keep  by  themselves,  at  least  during  their  early  life, 
and  revisit  annually  their  breeding  places. 

Self-protection  keeps  them  from  the  older  ones,  who  prey  upon  them 
equally  as  the  cod.  The  most  intelligent  observers  informed  Perley 
that  it  takes  three  years  to  perfect  their  growth,  and  that  they  spawn 
the  second  year. 

Thus  we  have  a  small  run  of  7  to  9  inches  of  the  second  year,  about 
one  in  twelve  spawning,  revisiting  the  shallow  basins  of  the  great  Bay 
of  Fundy  (which  re-appears  as  the  famous  Digby  herring  in  all  the 
markets  of  the  world)  during  July  and  August,  and  then  retiring  from 
the  surface.  The  shore  run  of  the  Atlantic  coast  of  Nova  Scotia,  about 
11  inches  in  size,  appearing  in  early  March,  and  spawning  in  September 
and  October  ;  and  the  large  Labrador,  Bank,  or  Grand  Manan  run,  appear* 
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mg  in  March  y  and  spawning  in  April,  May,  and  Jnne.  All  seek  the  deep 
soundings  in  winter.  At  Fortane  Bay,  Newfoundland,  they  are  taken  in 
nets  during  mid- winter  beneath  the  ice.  Here  the  soundings  are  70  or 
80  fftthoms,  the  water  land-locked  and  stilL 

The  fishermen  suppose  the  frozen  surface  makes  the  sea  dark  and 
apparently  more  secure  for  them.  The  return  of  Spring  warming  the 
water  and  the  summer  seas,  seems  to  be  the  signal  for  tMs  vast  army, 
each  in  its  separate  brigade,  to  move  upward  to  the  surface,  and  onward 
along  onr  coasts  to  fatten  in  the  rolling  pastures  of  the  ocean,  and 
prompted  by  instinct,  whose  causes  are  unknown  to  us,  but  irresistible 
to  them,  to  shed  their  spawn  now  upon  the  ice-washed  Labrador  in 
early  Spring,  now  upon  the  warm  sand  bars  of  the  Digby  basin,  or 
lastly  upon  the  shoals  of  Grand  Manan  or  Prospect  Bay,  warmed  by 
the  summer  heats  and  autumnal  sun.  The  pursuit  of  food  must  be 
another  great  cause  for  their  annual  migrations.  A  close  observation 
of  the  food  found  in  the  stomachs  of  herrings  at  different  seasons  would 
do  much  in  discovering  a  general  rule  for  the  proverbial  uncertainty 
and  caprice  of  tDeir  movements. 

Upon  the  authority  of  Yarrell,  who  quotes  Dr.  M'Neil,  I  have  stated 
that  the  larger  ones  prey  upon  the  smaller,  but  our  fishermen  deny  the 
&ct  of  finding  young  herrings  in  the  stomach  of  the  larger  ones.  The 
surface  of  the  sea  about  our  coasts  in  Spring  and  Summer,  is  fairly 
«live  with  the  medusss,  and  our  shores  are  covered  in  win-rows  with 
small  shrimps  called  brit  and  herring  bait ;  one  cannot  but  fancy  that 
^ese  rich  gelatinous  masses  must  allure  them  to  the  surface. 

To  sum  up  all  that  I  have  obtained  with  regard  to  our  hemng  : 

1.  It  is  of  one  species. 

2.  With  regard  to  teeth,  those  upon  the  tongue  and  vomer  seem  con- 
stant in  all ;  the  larger  specimens  very  rarely  upon  the  lower  lip ; 
the  smaller  usually  having  them  there.  Generalising  from  examining 
some  hundred  specimens,  I  would  say  the  teeth  become  obliterated  by 
sge,  and  t^t  the  more  readily  as  they  have  no  bony  origin  like  the  genus 
Salmo. 

3.  Some  spawn  in  May  and  June,  others  as  late  as  October.  This 
very  remarkable  fact,  causing  suggestions  of  how  far  it  modifies  the 
RTowth  and  habits  of  each  run,  stands  so  far  without  any  reason. 

4.  These  separate  runs,  hatched  under  very  different  circumstances, 
and  necessarily  of  different  age  and  size,  revisit  their  old  haunts,  spawn 
the  second  year,  and  are  three  years  in  attaining  adult  size,  and  probably 

that  tinie  become  absorbed  in  the  runs  of  older  fish. 

5.  That  great  and  small  of  all  ages  approach  the  surface  and  the 
iwd  in  spring,  and  disappear  in  autumn.  The  warm  seas  and  calm 
'Weather  of  the  summer  being  necessary  for  their  spawning  and  their 
food, — ^that  as  far  as  regards  our  coasts  their  only  migration  is  from 
tbe  deep  soundings  of  the  sea  banks  to  the  coasts  and  back  again,— 
though  I  by  no  means  assert  that  in  higher  latitudes  they  do  not  per- 
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form  greater  migi-ations.  These  migrations  must  cause  a  totisd  change  hi 
the  food,  the  temperature,  respiration,  and  external  pressure  during 
winter  and  summer. 

Following  Dekay  and  Storer,  I  have  considered  it  a  distinct  species 
from  the  HarengOy  or  £nglish,  though  Richardson  calls  his  taken  at 
Bathurst  inlet,  tiarenga  \  and  YarrelFs  description  of  the  Harenga  seems 
to  vary  but  little  from  ours. 

We  have  seen  that  our  herring  passes  his  existence  alternately  in  a 
state  of  rest  in  deep  soundings,  (tliis  rest  not  so  deep  though,  as  from 
recent  facts  we  infer  the  mackerel  does,  who,  it  would  appear,  becomes 
torpid  and  blind  during  winter,  like  certain  Batrachians  whom  he  re- 
Bembles  in  his  colour),  and  of  a  highly,  aerated  and  lively  existence 
upon  the  surface.  During  this  state  he  presents  himself  as  food  for  man 
who  employs  his  arts  in  securing  the  rich  bounty,  spread  as  it  were  at 
his  door.  This  brings  us  insensibly  to  the  history  of  our  Herring 
Fishery. 

As  early  as  March,  herrings  are  taken  in  nets  on  our  coast,  but  the 
fish  arc  so  straggling  and  the  seas  so  boisterous,  that,  except  for  bait, 
fishing  does  not  commence  till  May.  In  this  month  a  run  of  large  fat 
herring  are  taken  in  nets  upon  the  Banks,  which  lie  10  or  15  miles  sea- 
ward, and  carry  about  76  fathoms  water.  A  net  30  fathoms  long  and 
3  deep  is  passed  from  the  stem  of  a  boat  at  anchor.  The  free  end  drifts 
with  the  tide,  held  to  the  surface  by  cork  floats,  sometimes  the  tides 
carry  the  net  down  15  fathoms  in  a  Hlanting  direction, — thus  drifting 
from  night  to  morning, — ^the  net  is  overhauled,  and  from  20  to  UK) 
dozen  is  the  ordinary  catch.  It  is  very  evident  from  the  distance  from 
shore,  the  need  of  calm  weather  for  the  boats  and  nets,  as  well  as  for 
the  fish,  who  are  very  susceptible  to  rough  seas,  this  lishing  must  be  pre- 
carious. The  boats  are  stout,  weatherly  keel  boats,  with  a  half  deck, 
from  5  to  15  tons,  carr3dng  a  gib,  fore  and  mainsail,  and  usually  called 
second  class  fishermen,  when  entered  at  a  regatta. 

The  "  in  shore  run,'*  a  iish  of  smaller  size,  are  taken  in  nets  set  to  a 
buoy,  instead  of  a  boat,  the  free  end  drifting  to  the  tide.  These  nets  are 
often  moored  from  one  buoy  to  another  to  preserve  a  permanent  position 
across  a  creek  or  small  bay.  lu  these  various  ways  herring  are  taken  by 
the  shore  population  of  the  whole  Atlantic  and  Gulf  coast  of  Nova 
Scotia,  from  the  Bay  of  Fundy  to  Cumberland.  The  immense  tides  of 
the  Bay  of  Fundy,  leaving  long  flats  and  sand  bars  at  low  tide,  and  the 
steep  trap  formation  of  its  southern  coast  line  have  singularly  altered  the 
character  of  the  fishery.  Here  the  drift-net  fishing  obtains,  boats  and 
nets  drifting  for  miles  upon  the  flow  and  returning  upon  the  ebb,  the  nets 
twisted  and  coiled  into  apparently  impossible  masses.  The  shores  of  thu 
trap  formation  being  flat  tables  of  trap  reaching  plane  after  plane  into 
the  sea,  with  no  crevice  to  hold  a  stake  or  anchor  a  buoy,  the  fishermen 
procure  stout  spruce  fir  trees,  and  lopping  off  the  branches,  leave  the 
long  lateral  roots  attached  to  them.    These  they  place  upright  in  roW)f 
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upon  the  bare  rock,  and  pile  heavy  stones  upon  the  roots  as  ballast, 
stretching  their  nets  between  them.  Entirely  submerged  at  flood,  at  ebb 
they  are  left  high  and  dry,  and  often  loaded  down  with  fish  caught  by  the 
gills  in  the  meshes  of  the  net.  These  nets  are  usually  set  for  a  lai-ge, 
lean  spring  herring,  running  for  the  flats  in  early  spring  to  spawn.  This 
method  (»f  fishing  obtains  throughout  the  whole  trap  district  of  the  pro- 
yince  bordering  upon  the  Bay  of  Fundy.  With  the  exception  of  Briar 
and  Long  Islands,  about  whose  coves  nestle  a  hardy  race  of  fishermen, 
whose  red-tan  sails  are  seen  from  Mount  Desert  to  Cape  Sable,  and  in 
all  weathers,  the  population  of  these  districts  are  farmers,  rather  than 
fishermen,  tilling  the  southern  slopes  of  the  North  Mountain,  and  employ- 
ing their  spare  time  in  procuring  their  winter  supply,  or  a  few  boxes  of 
smoked  herring  for  barter.  Where  unopposed  by  the  stem  barrier  of 
trap-rock,  the  great  Bay  pours  its  tide-waters  up  St.  Mary's,  or  through 
the  Digby  Gut,  into  the  Annapolis  Basin,  or  sweeps  up  the  Avon  and 
Ilorton  estuaries,  or  stays  its  flood  on  the  Cumberland  marshes,  Minas 
Basin,  or  the  Shubenacadie  ;  there,  a  rural  population,  dwelling  on  the 
borders  of  those  streams  and  basins,  hail  with  delight  the  periodically  re- 
taming  wealth  teeming  in  its  muddy  waters.  Smooth  seas,  sandy  bars, 
and  mud  flats,  dry  at  ebb,  replace  trap  dyke  and  boisterous  waves.  The 
fisheries  are  curiously  modified  by  these  physical  changes.  Flats  and  punts 
take  the  place  of  keel-boats  and  whalers.  Young  fir-trees  are  driven  into 
the  soft  sand  dry  at  ebb.  Standing  eight  feet  high,  their  green  branched 
interlacing,  they  are  formed  into  circles  or  L's.  The  retreating  tide, 
which,  in  its  flow,  swept  some  30  feet  above  them,  leaves  a  teeming  mass 
of  helpless  fish  stranded  in  the  shallow  pools  within  their  circle.  This 
brush  weir-fishing,  as  it  is  termed,  less  rude  than  the  rugged  stone- 
loaded  stakes  of  the  trap  coast,  is  yet  inartistic  enough  to  provoke 
criticism  in  its  waste  of  life,  fish  too  small  for  use  being  included  in  the 
catch ;  yet  we  must  recollect  that  it  requires  capital  and  population  to  be 
humane,  and  that  these  fir-trees,  renewed  yearly,  are  the  the  cheapest  and 
only  material  at  hand  for  a  population,  with  no  surplus  time  or  capitaL 
In  these  weirs  are  taken  the  Digby  or  smoked  herring,  known  so  well  in 
all  markets. 

Mr.  Benjamin  Hardy,  speaking  of  the  Digby  Herring,  says 
The  first  herrings  that  make  their  appearance  in  the  Basin,  come  the 
last  of  March  and  first  of  April ;  abov.t  the  first  of  May  they  begin  to 
spawn,  and  by  the  20th  of  May  they  have  mostly  left  the  harbour. 
About  the  time  they  leave,  a  small  sized  run  of  herrings  come  in  ;  they 
stop  but  a  short  time,  scarcely  two  weeks,  and  then  leave.  From  the 
middle  of  June  to  the  first  of  July  the  regular  school  come  in — they  stop 
generally  about  six  weeks,  sometimes  longer,  and  then  leave.  There  are 
a  very  few  &pawn  fish  amongst  the  last-named  ;  of  the  second  there  are 
none ;  the  first  are  nearly  all  spawn,  or  what  is  called  melt  fish, — ^which 
means  male  and  female.  The  spawn,  or  young  herring,  grow  rapidly ; 
I  think  the  first  year  about  four  inches,  as  near  as  I  can  ascertain.  I 
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thiuk,  in  about  sii  >ears  they  attain  to  what  is  called  the  large  Digby 
herrings.  Their  foud  is  a  small  insect,  just  discernible  with  the  naked 
eye,  which  I  think  generally  keeps  near  the  surface  of  the  water. 
Their  manner  of  taking  them  is  by  swimming  along  with  their  mouth 
open,  and  catching  them,  and  then  emitting  the  water  through  their 
gilk.  They  are  timorous ;  thunder  drives  them  into  deep  water.  They 
follow  their  prey  close  in  shore  in  the  night,  but  retire  as  soon  as  broad 
daylight  appears,  and  then  return  the  next  night,  and  so  on.  I  have 
heard  them  jumping  and  skipping  about,  till  about  half -an-hour  before 
the  weir  would  show  out  of  the  water,  and  then  retire  just  outside  of 
the  weir,  and  there  stay  and  feed  awhile.  When  they  go  over  the 
weir,  as  before  named,  there  would  be  some  three  feet  of  water  over 
the  weir.  I  have  seen  them,  just  at  night,  come  within  about  300 
feet  of  the  weir,  and  stay  there,  not  coming  nearer  that  night,  their 
line  would  be  in  some  places  straight,  and  others  crooked,  just  as  our 
weirs  were  shaped,  though  there  were  from  six  to  eight  feet  of  water 
over  the  weirs. 

The  export  returns  for  the  year  1861,  give  190,000  bbls.  of  pickled,  and 
35,000  smoked  herring,  for  the  Province  ;  but  the  number  sold  as  fresh, 
in  the  market  at  Halifax,  and  those  cured  by  the  families  living  on  the  sea« 
board,  tor  their  own  use,  as  well  as  those  in  the  interior,  who  may  be  met 
in  strings  of  20  or  30  waggons,  returning  laden  with  fresh  or  round  fish, 
M  they  are  technically  called,  to  be  cured  at  home,  would,  at  least,  give 
50,000  bbls.  more. 

In  this  paper  I  have  endeavoured  to  prove  by  facts  seen  myself,  by 
others  gleaned  from  old  and  experienced  fishermen,  from  the  best 
American  writers — ^Dbblay  and  Stoker, — and  from  the  very  able  report 
of  the  late  Moses  Perley,  Esq.,  that  our  common  herring  makes  no 
long  migrations  as  those  of  the  British  Isles  are  said  to  ;  that  he  passes 
his  winter  either  in  our  deep  bays,  ice-locked,  or  in  deep  sea  soundings : 
that  the  summer  heats  and  smooth  seas  bring  him  to  the  surface  and  to 
the  land,  in  separate  runs  of  different  aged  fish,  caused  by  his  spawning 
in  early  spring  and  autumn.  I  say  endeavoured  to  prove,  for  I  am  con- 
scious that  many  of  the  facts  need  more  proof  and  closer  investigation, 
and  may  turn  out  not  facts  after  all.  I  have  merely  hinted  at  the 
different  existences  of  winter  under  deep  pressure,  half  torpid,  perhaps 
beneath  70  fathoms,  and  his  summer  life  on  the  surface — of  the  differ- 
ent times  'of  spawning,  as  yet  without  reasons  for  so  singular  a  fact, 
modifying,  as  it  must,  the  early  life  of  the  fry.  1  do  not  advance  any 
of  these  facts  as  new,  but  rather  as  newly  put  together ;  and  I  have  given 
a  slight  sketch  how,  out  at  sea,  he  is  waylaid  by  the  fishermen,  conducted 
in  shore  and  beset  with  drift  and  set  nets,  fir-tree  stakes  and  pine  brush 
weirs,  by  a  rural  population  intent  on  gathering  their  rich  sea  harvest  to 
their  homes. 
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BT  M.  C.  COOKE. 

Notwithstanding  all  the  additions  which  have  of  late  years  been 
made  to  our  knowledge  of  the  sources  of  economic  products,  there  still 
reraain  some  to  be  determined,  and  many  doubts  concerning  others  to 
be  cleared  up.  Every  effort,  however  small,  to  clear  up  mysterious 
synonymy,  or  determine  the  true  origin  of  articles  of  commerce  or  con- 
sumption, is  of  interest  to  the  Technologist ;  and,  trivial  as  may 
appear,  the  few  notes  now  hastily  collected  together,  I  trust  that. they 
will  not  be  found  utterly  valueless.  There  are  many  difficulties  in  the 
way  of  procuring  the  information  we  seek,  and  one  of  the  chief  of  these 
is  the  want  of  interest  in  the  subject  by  the  majority  of  those  who  have 
really  the  best  opportunity  for  affording  us  assistance.  Travellers  find 
nothing  in  such  a  pursuit  to  render  their  narrative  more  interesting  to 
the  public.  Merchants  consider  the  fluctuations  in  the  market  prices  of 
their  commodities  of  far  more  importance  than  their  ultimate  sources, 
and  Seamen  of  all  ranks  study  to  foi^et  all  such  commissions,  which 
promise  a  certain  trouble,  but  a  Yery  prospective  profit.  We  must  there- 
fore pick  up  such  small  scraps  of  information  as  may  come  to  hand  in 
the  form  of  "  waifs  and  strays,"  and  be  thankful. 

For  many  yean  we  have  received  from  somewhere  in  the  East  Indies, 
hy  way  of  Singapore,  and  probably  other  ports,  resinous  substances 
called  either  Copal  or  Dammar.  Animd  must  be  left  out  of  the  en- 
quiry altogether,  since  what  is  called  Bombay  Animd,  or  Indian  Animd, 
is  known  to  be  an  East- African  product,  re-shipped  from  Bombay  and 
other  ports. 

The  commercial  resins  of  these  regions  of  Southern  Asia  and  the 
Archipelago,  according  to  trade  lists,  are  confined  to  East  Indian  Copal, 
VOL.  rv.  u 
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Dammar  and  M™1«-  mastic  If  we  are  to  believe  implicitly  in  what 
the  majority  of  writers  on  the  subject  tell  ns  of  the  first  of  these  sab- 
stances,  we  shall  r^aid  it  as  solely  the  produce  of  an  East  Indian 
forest  tree  named,  botanically,  Valeria  Indica,  Sir  W.  B.  CShaughnessy 
writes— The  substance  called  East  Indian  Copal,  and  sold  in  England 
as  gum  animd,  exudes  abundantly  from  this  tree."  It  should  be  noted 
that  the  substance  known  in  the  London  market  as  gum  anim^  is  a  yery 
different  resin  to  that  of  Vateria  Indica^  and  though  I  have,  during  the 
past  ten  years,  carefully  watched  the  market  here,  especially  in  so  fisir  as 
Asiatic  reains  are  concerned,  I  have  never  met  with  a  fragment  of  genu- 
ine piney  resin  {Vaieria  Indica),  offered  for  sale.  There  are  several 
kinds  of  hard  resins  produced  on  the  Asiatic  continent,  and  others  in 
the  islands  of  the  Archipelago,  to  wldch  it  will  be  well  to  devote  a 
few  remarks  in  succession  ;  although  of  local  interest  and  value,  only  a 
few  of  these  reach  our  shores. 

PlHBT  Resin  {Valeria  Indica),  when  recent  is  soft,  and  is  then  called 
piney  varnish,  but  on  exposure  it  becomes  hard  and  brittle,  of  all  shades, 
from  a  pale,  bright  green,  to  a  deep  amber.  It  readily  assumes  the  form 
of  any  vessel  in  which  it  has  been  collected,  and  when  hardened  is  ordina- 
rily broken  up  into  irregularly  shaped  pieces  without  any  traces  of  regular 
•*  tears."  It  is  remarkably  clear  and  transparent,  especially  the  greenish 
varieties,  and  would  probably  find  a  ready  market.  Major  Drury  says, 
**  It  is  procured  by  cutting  a  notch  in  the  tree,  sloping  inwards  and 
downwards,  from  which  the  resinous  juice  runs,  and  is  soon  hardened 
by  exposure  to  the  air.  It  is  usual,  when  applying  it  as  a  varnish,  (in 
India),  to  apply  the  resin  before  it  hardens,  otherwise  to  melt  it  by  a 
slow  heat,  and  mix  it  with  boiling  linseed  oiL  A  spirit-varnish  is  pre- 
pared  by  reducing  to  powder  about  six  parts  of  piney  and  one  of  cam- 
phor, and  then  adding  hot  alcohol  sufficient  to  dissolve  the  mixed 
powder.  Alcohol  will  not  dissolve  piney  without  the  camphor,  hut, 
once  dissolved,  retains  it  in  solution.  «  The  varnish  thus  prepared  is 
good  for  varnishing  pictures,  &c.,  but  before  being  used  requires  to  he 
gently  heated  to  evaporate  the  camphor,  which  would  otherwise  pro- 
duce a  roughness  on  the  picture,  in  consequence  of  its  subsequent 
'  evaporations.  In  addition  to  these  uses  it  is  made  into  candles,  on  the 
Malabar  coast,  diffusing  an  agreeable  fragrance,  and  giving  a  clear  light 
and  little  smoke.  A  vulnerary  balsam  is  also  made  of  the  resin  mixed 
with  oiL  The  tree  which  produces  this  resin  is  a  native  of  Malahar, 
and  is  found  abundantly  in  the  Coorg  forests,  and  in  many  other  parts 
of  Southern  India.  Dr.  Buchanan  mentions  the  varnish  in  his 
"  Journey  through  Mysore,  &c.,"  where  he  gives  a  curious  account  of 
the  method  of  applying  it,  as  pursued  by  the  natives. — "  Some  men  of 
the  Pauchala  tribe,  which  here  is  called  Peningelan,  paiut  and  varnish 
by  the  following  process :  They  take  buttermilk,  and  boil  it  with  a 
small  quantity  of  quick  lime  until  strings  form  in  the  decoction,  and 
separate  from  the  watery  parts,  which  they  decant  The  stringy  matter 
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is  then  mixed  with  the  paint,  which  has  beeor  well  powdered  ;  with 
these  the  wooden  work  is  first  painted,  it  is  then  allowed  to  dry  for  one 
day,  and  afterwards  receives  a  coat  of  pundum,  which  is  the  fresh  juice 
of  a  tree  called  Peini  Manim.  The  pundum  must  be  used  while  it  is 
fresh,  and  will  not  keep  for  more  than  two  or  three  days.  After  the 
first  coat  of  pundum  has  dried,  another  coat  of  paint  is  given,  and  that 
is  followed  by  another  of  yamisli.  In  the  same  manner  leather  may 
be  painted  and  varnished.  The  varnish  effectually  resists  the  action 
of  water.  All  my  attempts,  however,  to  find  out  the  varnish  tree  were 
vain."  ' 

The  tree  which  yields  the  piney  resin,  the  Eloeecarpiu  copah/erus  of 
Ketz,  ChloT'ixyl  m  dupada,  Buchanan,  and  the  Valeria  Lidica,  Qaertn.,  is 
called  Peini-Marum  in  Malabar,  Velli-koondricvm  in  Tamul,  and  Du- 
pada  mara  in  Telugu,  and  is  the  white  Dammar  tree  of  English  resi- 
dents. As  already  stated,  this  resin  forms  no  portion  of  the  India  Copal 
of  English  commerce. 

Saul  Dammar  (Shorea  robmta). — ^This  resin  also  has  such  a  distinct 
character  that  it  could  not  be  mixed  with  or  mistaken  for  any  other.  It 
is  the  produce  of  a  tree  still  more  common  on  the  continent  of  India 
than  the  last,  forming  immense  forests,  and  yielding  a  valuable  timber, 
perhaps  only  second  to  teak.  The  tree  is  confined  more  to  the  northern 
portions  of  India,  along  the  bases  of  the  Himalayas,  where  it  attains  a 
height  of  from  100  to  150  feet  Dr.  Royle  has  observed  that  these 
trees  form  extensive  forests  of  themselves,  frequently  unmixed  with  any 
other  tree.  The  resin,  when  hardened,  is  of  a  dull  opaque  tawny  colour 
with  darker  streaks.  It  ia  met  with  in  irregular  flattened  masses,  from 
an  inch  or  two  in  length  and  width  to  several  inches,  flattened,  and  with 
the  impression  or  fragments  of  the  bark  on  the  under  surface.  The  up- 
per, or  exposed  face,  is  furrowed  irregularly  by  the  trickling  of  the  semi- 
fluid resin,  as  it  issues  from  the  trunk.  It  is  of  a  dull  fracture,  brittle, 
and  entirely  different  from  any  of  the  substances  known  as  ^pal  or 
Dammar  in  this  country.  This  resin  is  afl&rmed  to  be  partially  soluble 
in  alcohol,  almost  entirely  in  ether,  perfectly  in  oil  of  turpentine,  and 
sulphuric  acid  dissolves  and  gives  it  a  red  colour.  Equal  parts  of 
this  Dammar  and  oil  of  turpentine  make  a  good  varnish  for  lithogra- 
phic drawings. 

In  Southern  India  the  Saul  tree  is  replaced  by  an  allied  species 
{Vatka  Tamfttt^raia)  which  yields  a  simil^ir  resin;  but  smaller  quanti- 
ties are  collected,  and  it  is  doubtful  whether  it  forms  any  proportion  of 
the  Saul  Dammar  of  the  bazaars. 

The  true  resin  of  Shorea  Eobusta  is  also  produced  in  Borneo  and 
Sumatra,  and  is  one  of  the  kinds  known  to  the  Malays  as  Dammar 
Batu.   It  is  not  an  article  of  export  to  Great  Britain. 

Black  Dammar  {Canarium  utrictum). — ^This  is  another  very  charac- 
teristic resin,  and  likely  to  prove  a  valuable  one,  if  the  prejudice  against 
its  colour  can  be  overcome.   This  also  is  an  Indian  product,  though  not 
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exclusively,  for  I  have  reason  to  believe  that  it  is  collected  in  Assam, 
Burmah,  and  the  Malay  Peninsula.  Dr.  Wight  writes  of  it  thus :— The 
CaHarium  strictum  of  Roxburgh  is  known  in  Malabar  under  the  name 
of  the  "  black  Dammar  tree,"  in  contra-distinction  to  the  Valeria,  or 
"  white  Dammar  tree."  This  tree  is  rather  common  in  the  Alpine  fopesta 
about  Courtalum,  in  the  Tinnevelly  district,  and  is  there  regularly 
rented  for  the  sake  of  the  Dammar.  This  is  transparent,  and  of  a  deep 
brownish  yellow  or  amber  colour,  when  held  between  the  eye  and  the 
light,  but,  when  adhering  to  the  tree,  has  a  bright  shining  black  ap- 
pearance." 

Notwithstanding  this  account,  a  question  arose  in  India  some  few 
years  since  as  to  the  identity  of  the  resin  of  Cdnarium  strictum  and  the 

Black  Dammar  "  of  Travancore,  but  this  was  finally  settled,  chiefly 
through  the  investigations  of  Messrs.  £.  J.  Waring  and  J.  Brown,  both 
resident  on  the  spot.  The  latter  gentleman  in  his  report  states  that, 
both  the  black  and  white  Dammar  trees  grow  in  the  forests  of  Trevan- 
drum,  about  1,800  feet  above  the  level  of  the  sea,  but  the  white  Dammar 
tree  seems  to  be  more  common  than  the  other,  perhaps,  because  the 
Hill-men  getting  more  dammar  from  the  latter,  destroy  it  more  readily. 
The  best  specimens  of  the  black  Dammar  tree  which  I  examined  were 
about  two  yards  in  girth,  at  the  height  of  four  feet  above  the  spread  of 
the  roots.  The  trunk  is  round,  straight,  and  smooth,  rising  twenty  or 
thirty  feet  before  branching ;  the  baik  generally  whitish,  dotted  with 
small  papillae,  peels  off  in  long  flakes.  The  Hill-men  to  get  the  dammar, 
make  a  great  number  of  vertical  cuts  into  the  bark,  all  round  near  the 
base  of  the  trunk  ;  they  then  set  fire  to  the  tree  below  the  cuts,  and, 
having  thus  killed  it,  they  leave  it  for  two  years  before  they  collect  the 
dammar ;  they  say  that,  after  one  year  only,  the  quantity  of  dammar  is 
much  less  than  after  two  years.  The  tree  is  killed  in  the  hot  season, 
and  the  dammar  is  collected  in  February  or  March,  When  on  the 
Ghauts  previously,  as  well  as  this  year,  we  were  struck,  on  looking 
towards  the  forests  on  both  the  eastern  and  western  slopes,  as  high  as 
3,000  feet  above  the  level  of  the  sea,  by  numbers  of  trees,  with  bright 
red,  often  crimson  foliage,  contrasting  strongly  with  the  various  greens 
around.  These  crimson  trees  are  black  Dammar  trees ;  the  colour  due 
to  the  young  leaves  disappears  gradually  in  ApriL  Lieutenant  Hawkes 
also,  in  reporting  on  this  resin  says,  "  It  occurs  in  large  stalactite-shaped 
masses,  of  a  bright  shining  black  colour,  when  viewed  fiom  a  distance, 
but  translucent,  and  of  a  deep  reddish  brown  when  held  in  thin 
laminss  between  the  eye  and  the  light  It  is  perfectly  homogeneous, 
and  has  a  vitreous  fracture.  Its  shape  appears  to  be  due  to  the  fact  of 
the  balsain  having  exuded  in  a  very  fluid  state,  and  trickled  down  the 
trunk  of  the  tree,  where  it  gradually  hardened  by  exposure  to  the  sun ; 
the  fresh  resin  continuing  to  flow  over  that  already  hardened,  gives 
rise  to  the  stalactitic  appearance  of  the  huge  lumps  of  resin,  the  out- 
side of  which  much  resemble  the  guttering  of  wax,  caused  by  placing 
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a  lighted  candle  in  a  dranght  It  is  insoluble  in  cold,  but  partially 
soluble  in  boiling  alcohol,  on  the  addition  of  camphor ;  when  powdered 
it  is  readily  soluble  in  oil  of  turpentine.  Powdered  and  burnt 
on  the  fire,  it  emits  a  more  resinous  smell,  and  bums  with  more 
smoke  than  white  Dammar.  This  substance  also  is  unknown  in  our 
markets. 

A  curious  and  interesting  substance  is  known  in  Burmah  under  the 
name  of  Poanyety  which  has  the  appearance  of  a  blackish  resin,  traversed 
with  cells,  excavated  by  a  species  of  Dammar-bee  in  the  resin,  whilst 
fitiU  in  a  semi-fluid  state.  Having  had  occasion  to  examine  a  specimen 
of  this  substance,  I,  at  once,  pronounced  it  to  be  the  resin  of  Canarium 
strictum,  and  not,  as  some  had  supposed,  a  secretion  of  the  insect  This 
view  I  have  since  seen  borne  out  by  the  remarks  of  Mr.  Brown,  of 
Trevandrum,  who  states,  that  the  dammar  which  exudes  from  the  cuts  in 
the  tninks  of  the  black  dammar  tree  seems  to  be  a  great  favourite  of 
several  species  of  insects,  especially  of  one  resembling  a  bee,  called  by 
the  HiUfmen  kulliada,''  which  live  in  pairs  in  holes  in  the  ground.  A 
similar  substance  is  known  in  Malacca,  as  Dammar  Kloolee,  containing 
larger  cells,  probably  formed  by  a  different  species  of  Dammar-bee  in 
the  resin  exuded  from  the  same  tree,  which  is  not  uncommon  in  that 
district. 

Dauxab  Daging,  or  Rose  Dammar,  is  the  produce  of  some  tree  oi 
trees  unknown,  inhabiting  the  Malayan  Peninsula.  This  resin  occurs  in 
immense  masses,  of  a  form  very  similar  to  those  of  the  black  dammai, 
but  streaked  and  variegated  with  dull  crimson,  alternating  with  pale 
ochraceous  bands.  It  is  less  brittle,  harder,  and  of  equally  vitreous 
fracture  to  black  dammar.  The  extent  to  which  it  is  found,  the  uses  to 
which  it  is  speciaUy  applied  by  the  natives,  and  its  botanical  sources, 
sre  still  to  be  determined. 

Damuar  mata  kooohing  {Hopea  micrantha).  This  substance  seems  to 
he  very  common  in  Borneo,  Sumatra,  the  Malay  Peninsula,  Assam,  and 
probably,  elsewhere.  It  greatly  resembles  the  ordinary  Gum  Dammar 
imported  from  Singapore ;  indeed,  except  in  greater  hardness,  it  seems 
to  be  undistinguishable.  If  a  quantity  of  both  were  intermixed,  it 
Would  be  almost  impossible  to  separate  them.  I  am  disposed  to  believe 
that  the  whole  of  a  consignment  of  East  India  copal,  as  it  was  termed, 
which  was  sold  in  Mincing-lane,  about  two  or  three  years  since,  and  im- 
ported from  Singapore,  was  this  resin.  Large  quantities  arrive  at 
Singapore  from  Borneo  and  Sumatra,  and  are  dispersed  over  the  world, 
under  the  name  of  Dammar,  and,  probably,  much  of  tliis  is  sold  here. 
It  IB  acknowledged  that  there  is  a  great  diflference  practically  in  the 
quality  of  Singapore  dammar,  and  this  may  be  due  to  some  consignment 
being  the  resin  of  Dammara  orientalis,  and  others  of  Hopea  micrantha 
The  latter  being  doubtless  the  best. 

Singapore  Dammar  (Dammara  orientalis),  claims  but  a  passing 
record,  and  the  expression  of  a  doubt  whether  so  much  of  the  white 
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Dammar  from  Oriental  ports,  aa  many  of  ns  have  hitherto  believed,  is 
really  the  prodnce  of  the  above-named  coniferous  tree. 

Manila  Copal,  or  Mastic.  —  Occasionally  parcels  of  copal  arrive 
here  from  the  Philippines,  sometimes  nnder  the  name  of  Mastic,  at 
others  as  CopaL  Excellent  specimens  of  all  the  varieties  produced  in 
Manila  are  exhibited  in  the  Technological  Museum  at  the  Crystal 
Palace,  which  were  received  direct,  but  no  indication  is  given  of  their 
sources,  and  here  again  is  a  fair  field  for  inquiry. 

The  above  "  notes,"  are  merely  what  they  profess,  and  are  rather  sugges- 
tive than  exhaustive.  Only  the  most  important  of  the  resins  of  Asia  have 
been  alluded  to,  these  being  produced  in  sufficient  quantities  to  supply  a 
large  export  trade  should  a  demand  arise.  Other  allied  substances,  un- 
known to  the  writer,  probably  also  fulfil  the  above  conditions.*  Borneo, 
or  Sumatra,  may  possess  indigenous  trees,  yielding  valuable  copals.  Other 
islands  of  the  Archipelago  very  likely  have  their  dammars  yet  unknown 
to  Europeans.  It  is  not  supposed  that  the  few  above  enumerated  can  be 
accepted  as  the  whole  copalline  resins  of  Asia ;  India  alone  is  known  to 
produce  as  many  others,  but  these  are  of  secondary  importance.  The 
subject  thus  opened  is  an  interesting,  useful,  and  practical  one,  and 
claims  further  investigation  and  development 


HISTORY  OF  THE  SODA  MANUFACTURKf 

BY  WH.  OOSSAaE,  F.C.S. 

Baron  liebig  has  suggested  that  the  wealth  and  civilisation  of  a 
country  may  be  measured  by  its  consumption  of  sulphuric  acid.  I  ani 
of  opinion  that  if  soda  were  substituted,  in  the  place  of  sulphuric  acid, 
for  this  test,  the  estimate  would  be  more  correct ;  in  fact,  the  greater 
part  of  all  the  sulphuric  acid  made  is  applied  to  the  manufacture  of 
soda,  or  mineral  alkali  ;  and  when  we  refer  to  the  various  purposes  for 
which  this  alkali  is  essentially  necessary,  such  as  the  production  of 
glass,  of  soap,  of  bleached  and  printed  fabrics,  of  paper,  of  glazes  for 
porcelain  and  earthenware,  &c.,  we  see  that  all  its  ^  applications  are 
those  closely  connected  with  the  civilisation  and  refinement  of  the 
human  race ;  to  which  we  may  add  the  fact,  that  this  is  the  most  ex- 
tensive of  all  chemical  manufactures,  both  as  regards  the  employment  of 
capital  and  labonr. 

Previously  to  the  establishment  of  the  French  Republic,  in  1793, 
soda  was  obtained  almost  entirely  from  the  ashes  of  certain  plan** 

*  The  Hymenasa  CourbarU  which  has  been  introduced  into  Asia,  yields  no  copfti 
known  in  local  commerce  ;  and  none  reaches  this  country  even  from  Sonth  Ame- 
rica, where  the  tree  is  indigenous. 

t  Read  before  the  British  Association. 
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growing  on  the  »ea  coast,  the  chief  localities  for  these  being  Alicant,  in 
Spain,  the  islands  of  Sicily  and  TenerifFe,  and  our  own  coasts  of  Scot- 
land and  Ireland.  There  was  also  imported  into  this  country,  as  well 
as  into  France,  from  Russia  and  America,  a  large  quantity  of  potash, 
and  this  alkali  was  then  used  for  many  purposes  for  which  soda  is  now 
exclusively  employed  ;  and  it  may  be  noticed,  that  such  a  remarkable 
change  has  been  effected  by  the  cheap  production  of  soda,  that  we  now 
export  large  supplies  of  this  alkali  to  those  countries  from  which  we 
formerly  imported  alkali  in  the  form  of  potash. 

One  of  the  first  effects  of  the  war,  consequent  upon  the  French 
Kevolution,  was  to  cut  off  all  supplies  of  alkali  from  other  countries 
into  France,  and  the  progress  of  those  important  manufactures  depen- 
dent on  the  use  of  alkali  having  been  thus  impeded,  the  Conventional 
Government  of  the  French  Republic  issued  an  appeal  to  the  chemists  of 
their  country  in  the  following  terms : — 

"  Considering  that  the  Republic  ought  to  extend  the  energy  of  liberty 
to  all  the  objects  which  are  useful  in  the  arts  of  first  necessity — free 
itself  from  all  commercial  dependence— and  draw  from  its  own  sources 
all  the  materials  deposited  therein  by  nature,  so  as  to  render  vain  the 
efforts  and  the  hatred  of  despots ;  and  should  place  equally  in  requisi- 
tion for  the  general  service  all  industrial  inventions  aud  productions  of 
the  soil,  it  is  commanded  that  all  citizens  who  have  commenced  establish- 
ments, or  who  have  obtained  patents  for  the  extraction  of  soda  from 
common  salt,  shall  make  known,  to  the  Convention  the  locality  of 
these  establishments,  the  quantity  of  soda  now  supplied  by  them,  the 
quantity  they  can  hereafter  supply,  and  the  period  at  which  the  in- 
creased supplies  can  be  rendered.'^ 

A  commission  was  appointed  in  the  first  year  of  the  French  Republic, 
consisting  of  Citizens  Lelievre,  Pelletier  D'Arcet,  and  Qiroud,  and  they 
made  their  report  in  the  following  year,  1794.  This  report  gave  a 
summary  of  thirteen  different  processes,  of  which  particulars  had  been 
submitted  to  the  Commission,  six  of  these  commencing  with  the  produc- 
tion of  sulphate  of  soda  by  the  decomposition  of  salt.  The  preference 
in  the  judgment  of  the  Commission  was  given  to  the  operations  devised 
by  "  un  Pharmacien  (a  term  equivalent  to  our  apothecary  or  druggist), 
namely,  Le  Blanc,  who  had  already  erected  a  soda  manufactory  near 
Paris,  in  conjunction  with  two  of  his  countrymen,  named  Diz^  and 
Shde. 

It  has  been  thought  generally,  that,  the  invetUion  of  Le  Blanc's  pro- 
cess was  a  consequence  of  the  appeal  made  to  their  countrymen  by  the 
French  Convention.  It  will  be  seen  from  the  following  particulars  that 
this  notion  is  erroneous.  The  Commissioners  say  in  their  report 
"  Citizens  I-e  Blanc,  Diz6  and  Sh^e  (co-partners),  were  the  first  who 
subnutted  to  us  particulars  of  their  processes ;  and  this  was  done  with  a 
noble  devotion  to  the  public  good.  Their  establishment  had  been 
formed  some  time  previously  at  Frangiade ;  but  the  consequences  of  the 
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Frencli  Reyolution,  and  of  the  war  whicli  followed  it,  having  deprived 
them  of  funds,  the  works  were  suspended,  and  for  some  months  past  the 
manufactory  had  become  a  national  establishment." 

And  further,  "  This  establishment  had  been  erected  entirely  with 
the  private  funds  of  the  partners.  It  would  be  difficult  to  collect 
together,  in  so  moderate  a  space,  more  means  and  conveniences  than  are 
met  with  in  this  manufactory.  Furnaces,  mills,  apjMiratus,  magazines, 
are  all  arranged  in  the  best  order  for  the  convenience  of  the  service." 

The  report  then,  gives  a  full  description  of  the  various  processes 
which  constitute  Le  Blanc's  invention,  which  had  evidently  been  perfected 
previously  to  the  Bevolution.   These  consist  of — 

1^^ — ^The  decomposition  of  common  salt  by  means  of  sulphuric  acid, 
and  the  consequent  production  of  sulphate  of  soda. 

2^ — ^The  decomposition  of  sulphate  of  soda  by  means  of  chalk  and 
carbon,  and  the  consequent  production  of  black  ash  or  rough  soda,  con- 
taining carbonate  of  soda  and  sulphide  of  calcium. 

3Q — The  separation  of  the  two  constituents  of  the  last  product,  by 
liziviation  with  water,  and  the  obtainment  of  carbonate  of  soda  in  a 
state  fit  for  application  in  the  arts. 

These  are  the  processes  now  used  for  the  manu&cture  of  soda  on 
the  largest  scale. 

In  my  recent  perusal  of  this  report  of  the  Commissioners,  I  have 
been  much  struck  with  the  completeness  of  Le  Blanc's  invention  as 
therein  described  ;  in  fact,  as  regards  the  main  principles  of  the  inven- 
tion, and  even  the  proportions  of  materials  used,  these  are  identically 
the  same  as  those  now  in  use  in  this  country,  as  well  as  in  France,  after 
the  lapse  of  seventy  years  from  the  date  of  the  invention. 

Thus  was  given  to  the  world,  by  an  humble  apothecary,  an  invention 
which  has  done  more  to  promote  the  civilisation  of  mankind  than  any 
other  chemical  manufacture,  as  well  as  affording  employment  to  a  large 
number  of  workmen,  and  yielding  wealth  to  their  employers,  I  regret 
to  add  thst  the  poor  inventor  met  with  the  too  common  reward  for  the 
application  of  his  talents  to  the  public  good.  After  a  life  of  great  pri- 
vation, he  ended  his  days  in  an  asylum  for  paupers. 

The  manufacture  of  soda  from  common  salt  having  been  thus  made 
clear  to  the  chemists  of  France,  the  requirements  of  that  country  for 
this  alkali  were  speedily  met  by  the  erection  of  sundry  establishments 
for  its  preparation.  The  chief  of  these  were  located  near  the  Mediteiranean 
Sea,  a  few  miles  from  Marseilles,  this  locality  being  selected  on  account 
of  its  proximity  to  Sicily,  from  whence  sulphur  was  imported  for  the 
manufacture  of  sulphuric  acid,  and  a  cheap  supply  of  salt  was  obtained 
by  solar  evaporation  of  sea-water;  limestone  was  found  on  the  spot. 
But  this  situation  had  the  grave  disadvantage  of  being  feu:  from  a  supply 
of  coal,  which  is  now  chiefly  imported  from  England.  An  additional 
inducement  for  the  manufacture  of  soda  near  Marseilles  arose  from  this 
city  being  the  chief  seat  of  the  soap  manufacture  in  France. 
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The  ^hole  art  of  the  extnction  of  soda  from  common  sidt  haying 
been  made  patent  to  the  French  community  by  its  publication,  in  1797, 
in  the  Annates  de  Chimie^  it  would  appear  extraordinaty  that  so  many 
years  should  have  elapsed  before  these  processes  were  adopted  in  our 
own  country.  This  was  probably  occasioned,  in  the  first  instance  by 
the  war  then  raging,  which  cut  off  nearly  all  communication  between  the 
two  countries ;  but  a  still  greater  obstacle  existed  (also  a  consequence  of 
the  war),  namely,  the  duty  of  30Z.  per  ton  on  salt,  and  this  continued  to 
exist  until  1823,  eight  years  after  the  restoration  of  peace. 

In  the  latter  part  of  the  last  century — ^viz.,  1774,  the  Swedish  che- 
mist, Scheele,  was  the  discoverer  of  chlorine  (then  called  oxy-muriatic 
acid) ;  also  of  its  property  to  destroy  v^etable  colours,  and  this  property 
was  studied  by  the  French  chemists,  Lavoisier  and  Berthollet,  who 
succeeded  in  founding  upon  it  a  successful  process  for  bleaching 
linens. 

This  procoss  whs  brought  over  to  Scotland  in  1787  by  Professor 
Cop^land,  of  Mariachal  College,  Aberdeen,  who  communicated  it  to 
Mespsrs.  Gbrdon,  Barron,  &  Co.,  bleachers,  of  Aberdeen,  and  these 
gentlemen  applied  the  process  successfully  as  a  practical  operation  for 
bleaching  calicoes.  In  the  following  year,  a  large  bleaching  establish- 
ment was  formed  near  Bolton,  founded  upon  the  employment  of  this 
process.  Thus  was  commenced  the  application  of  one  of  the  many  dis- 
coveries contributory  to  the  establishment  of  the  great  Cotton  Trade,*' 
which  has  done  so  much  to  provide  employment  and  create  wealth  for 
the  inhabitants  of  this  country. 

Previously  to  the  use  of  chlorine,  bleaching  was  effected  by  the 
exposure  of  fabrics  to  sunlight  and  air,  and  nearly  all  goods  requiring  to 
be  bleached  for  this  coimtry  were  sent  to  Holland  or  Germany,  where  a 
period  of  many  months  was  required  before  the  operation  was  com- 
pleted, and  the  goods  returned  to  be  finished ;  whilst  the  same  opera- 
tion can  now  be  effected  in  a  few  hours. 

It  is  obvious  that  without  the  discovery  of  some  more  rapid  method 
than  the  former  one,  we  should  have  been  compelled  either  to  do  with- 
out bleached  fabrics,  or  without  the  existing  and  astounding  Cotton 
manufacture. 

In  the  first  instance  chlorine  was  used  in  the  state  of  solution  in 
water,  but  in  this  form  its  nee  was  attended  with  grave  inconvenience 
to  the  workmen  employed.  This  was  remedied  by  the  l^ldition  of 
potash  to  the  water,  producing  a  solution  called  ^  Eau  de  Javelle  '*  by 
the  first  makers  of  it 

The  next  step  was  to  substitute  lime  for  potash,  thus  producing  so- 
lution of  chloride  of  lime.  This  was  the  idea  of  the  late  Mr.  Charles 
Tennant,  of  St  RoUox,  who  was  engaged  in  business  as  a  bleacher,  and 
a  patent  was  granted  to  him  for  the  invention  in  1798,  but  this  was  set 
aside  in  1802.  In  1799,  Mr.  Tennant  obtained  a  patent  iot  the  manu- 
facture of  chloride  of  lime  in  the  state  of  powder. 
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Thio  manafactore  was  carried  out  by  Mr.  Tennant's  then  existing 
firm,  and  subsequently  by  himself  and  sons,  to  an  extent  which  has 
surpassed  that  of  all  other  manufacturers  engaged  in  the  same  business. 

I  have  already  referred  to  the  obstruction  to  the  establishment  of  the 
soda  manufacture,  occasioned  by  the  excise  duty  on  salt.  In  proof  of 
this  I  may  notice  the  regulations  which  at  that  time  prevented  the 
uf>e  of  bleachei's  residua,  containing  large  quantities  of  sulphate  of  soda, 
for  any  purpose  whatever ;  and,  consequently,  theue  were  then  rejec- 
ted as  useless,  although  now  the  same  material  forms  the  basis  of  a  most 
important  business.  As  this  affords  a  very  striking  example,  amongst 
many  others,  that  manufactures,  as  well  as  commerce,  must  be  free 
from  fiscal  restrictions,  if  they  are  to  be  carried  on  for  the  benefit  of  the 
many,  as  contradistinguished  from  that  of  the  few,  I  may  give  some  pa^ 
ticulars  of  the  manner  in  which  this  obstruction  operated. 

At  the  period  of  the  French  Revolution,  the  duty  on  salt  in  this 
country  was  lOL  per  ton.  This  was  subsequently  raised^infl  a  war  tax, 
to  302.  per  ton,  or  thirty  times  the  value  of  the  salt ;  and  this  rate  was 
continued  during  the  whole  period  of  the  war,  and  until  1823,  when  the 
duty  was  repealed. 

In  1798  an  act  was  passed  to  allow  a  drawback  of  the  duty  paid  on 
salt  used  and  consumed  in  making  oxy-muriatic  acid.  This  boon  was 
confined  to  those  who  used  the  chlorine  produced  for  bleaching  pu^ 
poses,  and  did  not  extend  to  the  manufacturers  of  chloride  of  lime  for 
sale.  It  also  required  that  the  residua,  containing  sidphate  of  soda, 
should  be  thrown  away,  thus  effectually  preventing  its  application  to 
the  manufacture  of  soda.  These  regulations  continued  until  1814,  when 
the  law  was  altered,  and  the  manuiieu^turers  of  chloride  of  lime  were 
allowed  a  drawback  of  the  salt  daty,  and  the  restriction  as  to  the  use  of 
the  residua  was  removed.  About  this  time  Mr.  Tennant'e  patent  for 
bleaching  powder  having  expired,  other  parties  began  to  manufacture 
this  article,  and  attention  was  directed  to  the  utilisation  of  the  mixed 
sulphate  of  soda  and  sulphate  of  manganese  resulting  from  this  manufac- 
ture ;  and  some  quantity  of  carbonate  of  soda,  in  the  state  of  crystals, 
was  gradually  introduced  into  the  market,  the  value  at  that  time  heing 
about  per  ton.  The  process  usually  employed  consisted  in  drying 
down  the  solution  of  mixed  salts,  roasting  the  product,  mixed  with 
small  coal,  so  as  to  decompose  the  sulphate  of  maganese^then  dissolving 
out  the  sulphate  of  soda,  drying  down  the  solution,  and  fluxing  the  snl- 
phate  of  soda  with  small  coal,  adding  some  iron  scales,  or  scrap  itoUj 
near  the  end  of  the  fluxing.  The  product  contained  some  quantity 
of  carbonate  of  soda  with  sulphide  of  sodium.  It  was  lixiviated,  and  car- 
bonate of  soda  obtained  from  it  by  crystallisation. 

During  this  period,  the  late  Mr.  W.  Losh  was  making  crystals  of 
soda  by  Le  Blanc's  process,  and  this  gentleman  may  be  considered  as  the 
father  of  the  soda  trade  in  this  country,  although  not  the  first  to  intro- 
duce the  manufacture  of  soda-ash,  on  the  lai^e  scale,  by  the  epecift^ 
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decomposition  of  common  salt  for  that  pnipose.  Afr.  Loeh  was  bom  in 
1770,  and  finished  his  education  on  the  Continent,  where  he  was  a  fellow 
coll^ian  with  the  renowned  Humboldt.  He  was  resident  in  France 
when  the  French  Republic  was  established,  and  had  to  fly  from  thence 
with  others  of  his  countrymen.  On  his  return  to  this  country,  he  com* 
menced  some  experiments,  at  Walker,  on  the  river  Tyne,  for  the  manu- 
facture of  soda  crystals  (which  were  then  obtained  from  kelp,  and  sold 
at  GOl  per  ton,  the  present  price  being  4i.  10s.,  or  about  one-fourteenth 
part) ;  and  during  the  short  peace  of  Amiens,  in  1802,  he  again  visited 
France,  and  obtained  a  more  complete  knowledge  of  Le  Blanc's  pro- 
cesses. 

After  Mr.  Loslf s  return,  he  applied  to  Government  for  permission 
to  avail  himself  of  a  spring  of  weak  brine  (which  he  had  discovered 
to  exist  at  Walker)  for  the  manufacture  of  soda ;  being  permitted 
to  use  this,  without  any  payment  for  salt  duty,  and  having  asso- 
ciated himself  with  Lord  Dundonald,  Lord  Dundas,  and  some  other 
gentlemen,  he  proceeded  to  erect  a  vitriol  chamber  and  to  apply  sul- 
phuric acid  to  the  decomposition  of  salt  contained  in  the  weak  brine, 
80  as  to  produce  sulphate  of  soda,  and  from  this  to  manufacture 
soda-crystals  by  Le  Blanc's  process.  The  extent  of  these  proceed- 
ings were  necessarily  limited  by  the  use  of  weak  brine  in  the  place  of 
ary  salt. 

Notwithstanding  these  previous  essays,  1823  may  be  considered  as 
the  NATAL  YEAR  of  the  soda-trade,  as  a  special  manfacture  in  Qreat 
Britain ;  and  my  enquiries  lead  me  to  the  conclusion,  that  the  county 
of  Lancaster  was  its  birthplace  as  a  special  trade.  In  that  year  common 
Bait  being  relieved  from  fiscal  impost,  Mr.  James  Muspratt  commenced 
the  erection  of  works  at  Liverpool,  wherein  salt  was  decomposed  by 
sulphuric  acid,  specially  for  the  production  of  sulphate  of  soda  to  be 
used  for  the  manufacture  of  carbonate  of  soda.  Mr.  Muspratt  at  once 
adopted  Le  Blanc's  processes  in  their  entirety,  and  thus  led  to  the 
establishment  of  the  most  important  chemical  manufacture  of  the  pre- 
sent day.  As  might  be  expected,  Mr.  Muspratt  had  to  contend  with 
luany  difficulties,  but  these  were  overcome  by  indomitable  energy  and 
perseverance,  and  it  is  gratifying  to  know  that  he  has  realized  a  satis** 
factory  reward. 

About  the  same  time,  and  subsequently,  other  manufacturers,  who 
had  been  working  with  mixed  sulphates,  commenced  to  make  sulphate 
of  soda,  by  the  special  decomposition  of  common  salt,  for  the  purpose 
of  making  soda ;  and  it  has  since  been  found  advantageous  to  adapt  this 
method  of  working  to  the  production  of  bleaching  powder  by  using 
hydro-chloric  acid  so  obtained  to  generate  chlorine  by  its  action  on 
oxide  of  manganese. 

In  the  early  days  of  the  soda-trade,  the  decomposition  of  salt  was 
effected  in  open  furnaces,  without  any  attempt  to  condense  the  liberated 
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bydro-chloilc  acid  gas ;  and  so  long  as  the  extent  of  manufacture  was 
comparatiYely  small,  the  inconyenience  arising  from  this  was  borne  by 
the  neighbouring  public ;  but  when  this  noxious  gas  was  evolved  from 
Mr.  Muspiatfs  chimneys  in  torrents  beyond  endurance,  the  Corporation 
of  Liverpool  instituted  proceedings,  by  indictment,  to  suppress  the 
nuisance,  which  resulted  in  Mr  Muspratt  being  compelled  to  remove 
his  works  from  the  town  of  LiveiXM)ol  to  Newton.  This  caused  the 
attention  of  practical  men  to  be  directed  to  the  provision  of  means  by 
which  the  hydro-chloric  add  could  be  condensed,  and  obtained  in  a  form 
to  be  commercially  useful.  The  difficulty  of  this  arose  chiefly  from  the 
immense  volumes  of  gaseous 'matter  evolved.  The  old  apparatus  of 
cylinders  and  Wolfe^s  bottles  were  totally  inadequate  to  the  purpose. 
Many  plans  were  suggested,  and,  amongst  others,  I  devised  certain 
means  for  effecting  this  object,  for  which  I  obtained  a  patent  in  the  year 
1836.  Having  demonstrated  the  practicability  of  effecting  a  complete 
condensation  of  hydro-chloric  acid,  by  the  erection  and  working  of  a 
complete  set  of  apparatus  at  the  soda  works  with  which  I  was  then  con- 
nected, I  introduced  the  plan  to  the  trade,  and  it  has  been  subsequently 
adopted  by  every  manufacturer  of  soda  in  the  Kingdom. 

The  principle  of  this  invention  consists  in  causing  the  acid  gas  to 
percolate  through  a  deep  bed  of  coke  in  small  lumps,  contained  in  a  high 
tower,  at  the  same  time  that  a  supply  of  water  flows  very  slowly  over 
the  surface  of  the  pieces  of  coke.  By  these  means  an  almost  unlimited 
extent  of  moistened  surface  may  be  presented' to  the  gas  (the  currents 
of  which  are  %eing  continually  changed  in  their  direction)  for  effecting 
its  absorption  ;  and  as  the  same  fluid  descends  through  the  tower,  it 
meets  with.mon:  gas,  and,  gradually  becomes  chained  to  saturation; 
whilst  at  the  upper  portion  of  the  tower,  any  gas,  which  might  other- 
wise escape,  is  exposed  to  the  absorbing  power  of  unacidulated  water. 
When  this  apparatus  is  used  judiciously,  a  perfect  condensation  of  the 
hydro-chloric  acid  gas  can  be  effected.  This  has  been  proved  satisfac- 
torily at  the  works  of  Messrs.  Crosfield  Brothers  and  Company,  at  St 
Helens,  where  the.'  acting  partner  Mr.  Shanks,  my  friend  and  former 
pupil  (who  was  the  first  after  myself,  to  adopt  my  invention),  has 
effected  such  complete  condensation  of  the  gas  proceeding  from  the  de- 
composition of  25  tons  of  salt  per  diem,  that,  the  escaping  gases  passing 
from  the  apparatus  being  caused  to  bubble  through  solution  of  nitrate 
of  silver,  contained  in  a  set  of  Liebig^s  bulbs,  not  the  slightest  tnrbidness 
was  produced,  although  the  same  solution  was  retained  in  the  apparatus, 
and  used  for  many  tiials.  By  these  means  was  removed  one  great  obsta- 
cle to  the  development  of  the  soda  manufacture  ;  and  although  my  re- 
ward for  this  has  been  the  reverse  of  a  pecuniary  benefit,  it  is  highly 
satisfactory  to  know  that  all  the  soda  manufacturers  are  reaping  gi^^ 
advantages  from  my  labours. 

In  the  year  1838,  a  curious  episode  occurred  in  the  soda  manufacture, 
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which  9QU3k  shows  that  freedom  from  restrictions  is  necessaiy  for  the 
existence  of  a  snocessfiil  trade.  In  that  year  a  French  house,  MessiSL 
Taix  and  Co.  of  Marseilles^  peisnaded  the  King  of  SicUy  that  his  mis- 
erable reTenne  woold  be  improved  if  he  granted  to  them  a  monopoly  of 
the  export  of  snlphnr.  The  firftt  consequence  of  this  was  an  advance  in 
the  price  to  14iL  per  ton,  from  the  previous  rate  of  6L  This  insane 
measure  produced  its  own  proper  remedy.  It  was  soon  found  that  in  our 
Cornish  mines,  and  more  particularly  in  those  of  Wicklow,  in  Ireland, 
we  possessed  an  inexhaustible  supply  of  sulphur  in  the  form  of  pyrites, 
and  our  practical  chemists  speedily  devised  the  means  to  avail  them- 
selves of  this  source  for  the  manufacture  of.  sulphuric  add.  In  this 
manner  the  feeble-minded  king  bestowed,  although  unintentionally,  a 
great  boon  upon  this  country,  as  we  were  relieved  from  his  monopoly, 
and  a  large  amount  of  money  was  beneficially  circulated  in  Ireland. 

In  working  with  pyrites,  it  was  found  that  a  great  portion  of  this 
mineral  contained  sulphide  of  copper,  as  well  as  of  iron ;  and,  at  an 
early  period  I  commenced  to  extract  the  copper  from  the  burned  resi- 
duum by  smelting.  I  was  then  engaged  in  the  soda  manufacture,  in 
Worcestershire.  The  ordinary  pyrites  contained  only  one  per  cent,  of 
copper,  and  this  being  deemed  so  smaU  a  proportion  as  to  be  worthless, 
the  residua  were  thrown  away,  and  accumulated  in  large  heaps  in  this 
country,  and  on  the  banks  of  the  Tyne.  In  1850 1  purchased  some  of 
tiiese  large  accumulations  of  so-called  rubbish,  and  erected  works  at 
Widnes  for  the  extraction  of  copper  and  silver  therefrom.  This  led  to 
my  smelting  upwards  of  fifty  thousand  tons  of  this  rejected  material, 
affording  employment  to  nearly  one  hundred  workmen.  The  practi- 
cability of  such  an  operation  having  been  thus  demonstrated,  other 
manufacturers  adopted  the  same  proceeding.  Subsequentiy  to  the  time 
I  have  referred  to,  large  importations  of  copper  pyrites  for  the  use  of 
the  soda  trade  have  been  made  from  Spain,  from  which  also  copper  is 
extracted  by  smelting. 

In  giving  directions  for  the  decomposition  of  sulphate  of  soda,  Le 
Blanc  recommends  the  following  proportions  of  materials  to  be  used : — 

1,000  parts  of  sulphate  of  soda. 
1,000    „    of  chalk. 
550   „    of  carbon. 

These  proportions  are  in  the  ratio  of  about  three  equivalents  of 
chalk  to  two  equivalents  of  sulphate  of  soda.  They  are  the  same 
which  are  now  generally  employed  by  the  soda  manufacturers  of  tho 
present  day,  except  that  about  750  parts  of  small  bituminous  coal  are 
substituted  for  the  550  parts  of  carbon. 

The  mixture  is  fluxed  in  reverberatory  furnaces,  producing  black 
ash  containing  carbonate  of  soda  and  sulphide  of  calcium,  and,  accord- 
ing to  the  skilfulness  of  the  workman  in  conducting  this  operation,  there 


254 


A  BISTORT  OF  THB  SODA  MANUFACTURE. 


renudna  in  the  black  ash  or  rough  soda  obtained,  leas  or  more  of  nnde- 
composed  sulphate  of  soda,  and  there  is  produced  less  or  more  of 
soluble  sulphide  of  calcium. 

The  true  composition  of  black  ash  or  rough  soda,  al&o  the  rationale 
of  its  formation,  are  not  settled  questions.  It  has  been  held  by  Dumas 
and  other  eminent  French  chemists,  when  explaining  the  reactions 
which  occur  in  Le  Blanc's  masterly  process,  that  a  peculiar  compound, 
insoluble  in  water,  consisting  of  sulphide  and  oxide  of  calcium  (called 
by  them  oxy-sulphide  of  calcium),  is  formed  during  the  decomposition 
of  sulphate  of  soda  by  carbon  in  the  presence  of  lime  ;  also  that  it  is 
essential  that  sulphide  of  calcium  should  be  thus  combined  with  oxide 
of  calcium  to  destroy  the  supposed  solubility  of  the  former  in  water, 
and  thus  prevent  the  formation  of  sulphide  of  sodium  at  the  expense 
of  carbonate  of  soda.  And  they  assumed  that,  in  consequence  of  the 
necessity  to  form  this  supposed  compound,  it  was  needful  to  employ 
more  than  one  equivalent  of  lime  for  each  equivalent  of  sulphate  of 
soda  used  for  the  production  of  rough  soda. 

According  to  this  theory,  it  is  essential  that  the  supposed  insoluble 
compound  should  continue  to  exist  in  its  integrity,  so  long  as  it  is 
exposed  to  the  reaction  of  water  or  of  solution  of  carbonate  of  soda. 
Now  I  pointed  out  in  the  year  1838,  in  the  specification  of  a  patent 
obtained  by  me  for  "  Improvements  connected  with  the  Soda  Manufac- 
ture," that  the  undissolved  residuum  remaining  from  the  lixiviation  of 
black  ash  with  water  consisted  almost  entirely  of  monoHsulphide  of 
calcium  and  carbonate  of  lime.  In  fact,  when  the  lixiviation  is  effected 
with  a  large  proportion  of  water  so  as  to  produce  a  weak  solution,  the 
oxide  of  calcium  may  be  converted  entirely  into  carbonate  of  lime, 
which  is  then  found  mixed  with  the  mono-sulphide  of  calcium ;  and 
yet  this  conversion  of  oxide  of  calcium  into  carbonate  of  lime,  and 
consequent  disintegration  of  the  supposed  insoluble  compound,  is 
effected,  and  the  supposed  soluble  sulphide  of  calcium  is  set  at  liberty, 
in  the  presence  of  solution  of  carbonate  of  soda  ;  and  this  takes  place 
without  occasioning  the  production  of  sulphide  of  sodium  in  solution. 
The  fact  is,  that  mono-sulphide  of  calcium  is  perfectly  insoluble  in 
water ;  and  it  is  only  to  the  extent  to  which  poly-sulphide  of  calcium 
is  formed,  that  solution  takes  place,  and  conf=iequent  production  of 
sulphide  of  sodium.  The  real  advantage  obtained  by  the  use  of  an 
extra  proportion  of  lime  arises  from  this  affording  a  larger  amount  of 
surface  for  re-action,  and  thus  expediting  the  fluxing  operation,  and 
thereby  preventing  the  formation  of  poly -sulphide  of  calcium. 

In  connection  with  this  view  of  the  subject,  I  pointed  out  that, 
when  well-made  black  ash  is  digested  in  alcohol,  there  is  no  caustic 
soda  dissolved,  although  the  satae  black  ash  yields  caustic  soda  abun- 
dantly by  lixiviation  with  water.  From  this  I  inferred  that  caustic 
soda  did  not  exist  in  the  black  ash  ready  formed,  and  that  it  was  pro- 
duced, during  lixiviation  with  water,  by  the  re-action  of  caustic  lime 
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on  carbonate  of  soda,  which  could  not  have  been  effected  without  the 
disintegration  of  the  supposed  insoluble  compound. 

Assuming  these  views  to  be  correct,  and  omitting  the  minor  pro- 
ducts of  the  black  ash  operation  ;  also  assuming  the  decomposition  of 
the  sulphate  of  soda  and  formation  of  carbonate  to  be  perfect,  we  may 
form  this  diagram  as  exhibiting  the  reaction  of  the  materialM  employed, 
and  of  the  products  obtained  : — 

Materials  product  in 

XMPLOiSl         »QUIVAL«NT8.  equivalents.  1QUIVALKNT8. 

144ofSul-)  (la*  ^^*)=2NaOCO, 

phate  ofV     ovr.  HQH      S  «A  on  >   Carbonate  of 


150  of  ) 
Lixneatone   >     8  Ca  0  C  0, 
or  Chalk.  \ 


2C«  2Ca 
1  Ga  2  S 


2C 
1  C 
20 


1  Ca 
1  O 


10  IOC 
6  0  10  O 


54  Carbon  9  C  9  C 


=2CaS 
Sulphide  of 
Calcinm. 

=  1  CaO 
Oxide  of 
Calcium. 

=  10  CO 
Carbonic 
Oxide. 


In  this  formtda  I  have  assumed  pure  carbon  to  have  been  used  ;  also 
tbat  the  gas  evolved  is  entirely  carbonic  oxide,  whilst,  in  fact,  a  large 
pxx>portion  of  carbonic  acid  is  produced.  Small  coal  is  also  used,  in 
practice,  instead  of  pure  carbon  ;  and  it  is  desirable  that  the  finished 
^lack  ash  shoidd  contain  a  considerable  proportion  of  unconsumed 
pieces  of  coke  ;  therefore,  a  proportion  of  small  coal  is  used  in  the 
*Jaixtare,  about  double  the  quantity  indicated  for  carbon. 

I  have  already  referred  to  the  presence  of  caustic  soda  in  the  liquors 
obtained  by  the  lixiviation  of  black  ash.   In  the  ordinary  course  of 
ittanufacturing  soda  ash,  as  this  was  formerly  effected,  these  liquors  were 
^iled  down  in  open  furnaces,  and  the  salt  obtained  was  roasted,  so  as 
produce  a  salt  consisting  mostly  of  dry  carbonate  of  soda.  During 
these  operations  much  of  the  caustic  soda  was  converted  into  carbonate, 
the  product  still  retained  sufficient  caustic  to  give  it  the  objection- 
able property  of  deliquescing  when  exposed  to  air.   For  Some  years 
1*^  the  evaporation  of  black  ash  liquors  has  been  conducted  in  iron 
^'^9  so  as  to  yield  crystals  of  mono-hydrated  carbonate  of  soda,  which 
^  transferred  to  open  furnaces  to  be  desiccated ;  also  yielding  residual 
^^^ots  containing  a  great  part  of  the  caustic  soda  originally  present  in 
.  .  black  ash  liquors.   These  residual  liquors  were  the  cause  of  addi- 
ttH^^  expense  to  the  manufacturer^  and  a  course  was  pursued  with 
which  was  very  similar  to  "  advancing  backwards    inasmuch  as 
kbour  and  expense  was  applied  to  convert  the  ready-made  caustic 
J^*o  fMffbonate,  and  this  product  being  sold  to  the  soap  manufacturer, 
^tiCQRed  much  expense  to  re-convert  the  cax\M>ii&l&  oi  -ydXa 
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cansiic  In  1858  I  obtained  a  patent  for  certain  modes  of  working  by 
which  this  backward  "  course  was  rendered  unnecessary,  and  a  large 
proportion  of  the  caustic  soda  found  ready  made  in  black  ash  liqnon 
was  obtained  in  a  solid  state,  convenient  to  be  supplied  to  consmners. 
This  process  has  been  adopted  by  sundry  manufacturers  under  my 
patent. 

I  have  endeavoured  to  define  the  "  rise  of  the  existing  soda  manu- 
facture, aft  consisting  in  the  invention  of  Le  Blanc's  process,  and  the 
carrying  this  into  practical  working  by  himself  and  partners,  the  raw 
materials  consumed  being  sulphur  and  nitre  (used  for  the  production 
of  sulphuric  acid),  common  salt,  chalk,  carbon,  and  fuel,  yielding  as 
products  hydro- chloric  acid,  carbonate  of  sod£^  and  a  material  contain- 
ing nearly  all  the  sulphur  previously  consumed,  but  in  such  a  state, 
that  it  has  so  far  resisted  all  attempts  to  make  it  useful,  and  it  has 
acquired  the  expressive  designation  of  ^  Alkali  Waste/'  At  this  period 
the  conmiercial  value  of  carbonate  of  soda  in  crystals  was  about  60(. 
per  ton  in  England. 

I  have  also  endeavoured  to  trace  the  '*  progress  "  of  this  manufacture 
in  Qreat  Britain  to  its  present  state,  beginning  with  the  first  operation  of 
Mr.  Losh,  with  his  weak  brine,  and  those  of  other  manufacturers  who 
were  using  bleachers'  residua,  and  arriving  at  the  period  of  the  salt 
duty  being  remitted,  when  Mr.  Muspratt  commenced  that  development 
of  the  manufacture,  which  has  now  become  one  of  national  importance. 

When  Mr.  Muspratt  commenced  his  operations  the  value  of  sulphur 
was  8/.  per  ton,  of  common  salt  15s.  per  ton,  of  lime  15s.  per  ton, 
an^l  of  fuel  about  8s.  per  ton.  When  the  works  arrived  at  activity,  the 
products  obtained  were  soda  ash,  of  which  the  value  was  24Z.perton,  and 
soda  crystals  worth  18/.  per  ton.  At  the  present  time  the  products  ob- 
tained by  the  soda  manufEU^turer  are  soda  ash  worth  SI  per  ton,  soda 
crystals  about  4/.  lOs.  per  ton,  bleaching  powder  9L  per  ton,  bi-carbonate 
of  soda  lOL  per  ton  ;  whilst  the  cost  of  raw  materials  now  used  in  Lan- 
cashire are,  sulphur  SI  per  ton,  for  which  is  substituted  pyrites,  at  a  cost 
equivalent  to  bL  for  sulphur ;  salt  8s.,  limestone  Gs.,  and  fuel  6s.  per  ton. 
It  will  be  thus  seen,  that  with  a  reduction  in  the  cost  of  raw  materials, 
not  more  than  equal  to  10  per  cent,  the  public  is  supplied  with  the 
products  of  the  soda  manufacturer  at  a  reduction  of  at  least  60  per 
cent.  It  may,  therefore,  be  fairly  assumed  that,  although  the  British 
manufacturers  can  lay  no  claim  to  the  invention  of  the  soda  process, 
they  are  entitled  to  much  credit  for  having  worked  this  ^  out  in  the 
most  economical  manner.  Tliis  result  has  been  facilitated  by  the 
invention  of  new  apparatus  employed,  and  sundry  modifications  in  the 
details  of  working.  Amongst  the  former  I  may  notice  the  decom- 
posing iumaces  of  the  late  Mr.  Gamble — the  salting  pans  of  Mr. 
David  Gamble — the  lixiviating  vats  of  Mr.  Shanks,  and  the  sulphuric 
acid  chambers  of  Mr.  Deacon. 

As  nearly  as  I  can  obtain  information,  there  are  now  fifty  establish- 
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ments  in  Great  Britun  in  which  soda  ia  maira&etaxed  by  Le  Bhinc's 
process,  piodacing 

about  3,000  tons^  of  soda  ash  per  week. 

2,000        of  soda  crystals  

„      250   „    of  bi-carbonate  of  soda...  „ 

yj     400   „    of  bleaching  powder   „ 

The  total  annual  value  of  these  products  may  be  estimated  as  ex- 
ceeding Two  millions  sterling,  which  is  so  much  entirely  added  to  the 
annual  income  of  the  country,  excepting  about  100,0002.  paid  for 
materials  obtained  from  other  coimtries.  The  number  of  workmen 
actually  employed  in  the  several  manufactories,  may  be  estimated  aa 
being  at  least  10,000,  exclusive  of  those  engaged  in  the  manufacture 
of  salt,  and  in  mining  for  pyrites,  limestone,  and  coal ;  also  exclusive 
of  the  men  engaged  in  the  transport  of  raw  material  and  manu- 
factured goods  by  sea,  canals,  and  railroads. 

In  reference  to  this  part  of  the  subject,  I  must  not  omit  to  notice 
the  promise  of  a  new  market  for  British-made  soda,  which  has  been 
opened  up  by  the  successful  labours  of  Mr.  Cobden  in  the  Commercial 
Treaty  with  the  French  Government.  Although  our  manufacturen 
have  to  meet  an  import  duty  of  15  per  cent,  on  soda  ash,  or  thirty-sLc 
shillings  per  ton  (exclusive  of  the  commutation  for  salt  tax),  also  to  pro- 
vide for  cost  of  transits,  the  cheap  supplies  of  salt  and  coal  at  their  com- 
mand, will  enable  them  to  carry  on  a  trade  in  that  country  where  the 
soda  process  was  first  brought  into  existence.  The  import  duty  will  be 
wduced  in  1864  to  10  per  cent,  or  twenty-four  shillings  per  ton. 

At  the  time  of  this  treaty  being  negociated  it  was  estimated  that 
the  consumption  of  salt  in  France  for  the  manufacture  of  soda  was 
5%000  tons,  whilst  that  in  Qreat  Britain  was  260,000  tons  per  annum. 

I  will  now  attempt  to  give  a  prospective  view  of  the  soda  manu- 
facture, but  which  must  necessarily  be,  to  a  large  extent,  conjectural. 
Many  attempts  have  been  made  to  supersede  Le  Blanc's  process,  by 
Bome  more  direct  means  of  operating  on  salt  so  as  to  eliminate  its  soda 
at  onca  Up  to  the  present  time  the  result  of  all  these  attempts  has 
been  the  wasteful  expenditure  of  large  sums  of  money ;  therefore  I 
will  confine  my  further  remarks  to  processes  depending  on  the  decom- 
position of  sulphate  of  soda. 

By  the  existing  mode  of  working,  there  is  required  for  the  produc- 
tion of  a  ton  of  soda-ash,  the  following  raw  materials : — 


£  s.  d. 

1^  tons  of  Irish  pyntes,  costing    1  15  0 

1   cvrt.  nitrate  of  soda     „    0  12  0 

U  tons  of  salt  „    0  10  0 

l|  tons  of  limestone        „    0  10  0 

3|  tons  of  fuel  „   110 


£4   8  0 
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The  other  charges  eoiuist  of  interest  on  capital,  wages,  repairs^ 
packages,  freight,  &<x  I  may  remark  that,  at  the  present  momeDt, 
the  soda  trade  is  suffering  &t>m  great  depression  of  demand  and  price, 
consequent  upon  the  unfortunate  war  in  the  formerly  United  States. 

It  will  be  seen  from  this  table,  that  two-flflhs  of  the  total  cost  fur 
raw  materials  is  incurred  for  pyrites,  from  which  to  procure  a  8npi)Iy  of 
sulphur ;  and  it  is  a  well-known  fact,  that  more  than  nine-tenths  of  this 
sulphur  is  retained  in  the  material  called  ^  Alkali  Waste,"  which  is 
thrown  away  by  the  manufacturer.  Thus  is  presented  a  x>mblem  whidi, 
if  it  can  be  solTed,  would  effect  a  large  reduction  in  the  cost  of  sodar. 
Many  chemists,  both  scientific  and  practical,  have  given  a  great  amount 
of  attention  to  this  subject.  I  have  been  so  unfortunate  as  to  be  among 
the  number,  as  I  have  devoted  a  great  portion  of  my  time,  during  a 
quarter  of  a  century,  and  a  laige  amount  of  both  money  and  labour,  to 
tins  hitherto  delusive  subject. 

I  commenced  by  demonstrating,  in  1838,  that  one  equivalent  of  car- 
bonic acid  would  decompose  an  equivalent  of  sulphide  of  calcium,  pro- 
ducing mono-carbonate  of  lime  and  sulphide  of  hydrogen  in  a  state  of 
gas.  This  decomposition  wa&  contrary  to  the  received  views  of  scienti- 
fic chemists  of  that  day,  as  it  was  held  that  an  excess  of  carbonie  acid 
was  needful  to  effect  the  perfect  decomposition  of  sulphides. 

Chronology  of  the  Soda  Trade.   ^ 

Period. 

1790 
1792 

1814 

1823 

& 
1824 


1861 


1861— Annual  value  of  produce,  two  millions  sterling.  Numher^^ 
workmen  emi)loyed  in  the  manufactories,  10,000,  exclusive 
of  those  engaged  in  mining  lor  pyrites,  limestone,  and  coal; 
.  also  those  employed  in  navigation  and  other  means  of  transport. 


Raw  Msterials  and  Prices, 


Barilla  and  Kelp   

Le  Blanc's  process  invented 
and  ap])lied  in  France  ... 
Crystals  of  soda  made  from 
bleacher's  residua  and  by 
Mr.  Lo&h  from  brine 
Mr.  Muspratt^s  works  com- 
menced—using 
Common  salt  at  158.  per  ton, 
Sulphur  at  ...  8/.  „ 

Lime  at   158.  „ 

Coal  at   8s.  „ 

50  works  in  operation  in 
Great  Britain  using  Le 
Blanc's  process. 
Raw  materials  in  Lancashire 
costing — 

Common  salt  8s.  per  ton 

Sulphur  from  pyrites,  5/, 

Limestone  6a.  8d. 

Fuel  6s. 


Not  known. 


Quantity 
Manulactared. 


Probably  100 

tons  per  week 
of  cryst-als  and 
soda-ash. 


5,000  tons  per 
week. 


Priees. 


Not  known^ 

Soda  Crystels 
60/.  per  ton. 

Soda  Crystals 
ISl  per  ton. 
Soda-ash  24L 
per  ton. 

Soda  Crystals 
4L  10s.  per  toa 
Soda-ash  Si 
per  ton. 
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lam  convinced  that,  whenever  the  utilization  of  the  eulphnr  in 
alkali  waste  may  be  effected,  it  will  he  by  means  of  this  action  of  carbonic 
acid.  I  demonstrated  also,  at  the  same  period,  that  one  equivalent  of 
carbonic  acid  woold  decompose  one  equivalent  of  sulphide  of  sodium, 
producing  monoH^arbonate  of  soda  and  sulphide  of  hydrogen.  My 
present  impression  is,  that  Le  Blanc^s  process  will  be  modified  by  the 
oiAission  of  lime  when  decomposing  sulphate  of  soda,  thus  producmg 
salphide  of  sodium  ;  and  that  the  carbonic  acid  evolved  by  this  decom- 
position will  be  applied  to  decompose  the  sulphide  of  sodium,  producinj^ 
carljonate  of  soda  and  eliminating  sulphide  of  hydrogen,  wbich  latter 
will  be  absorbed  by  peroxide  of  iron,  and  the  product  ap{)lied  in  the 
manufacture  of  sulphuric  acid.  I  have  proved  the  practicability  of  all 
these  decompositions  and  actions,  but  the  ideas  have  still  to  be  worked 
out  into  a  practical  operation,  and  I  have  now  left  the  subject  to 
■ly  juniors  as  one  which  presen'-s  an  object  worthy  of  their  attain- 
ment. 

Widnes,  near  Warrington, 


THE  VEGETABLE  IVORY  OF  COMIVIERCE. 

The  vegetable  ivory,  or  corozo  nuts  of  commerce,  are  the  friut  of  the 
Phytelephas  macrocarpa,  a  South  American  palm.  There  is  no  official 
lecord  kept  of  the  imports,  but  large  quantities  are  frequently  offered  at 
the  public  sales.  In  some  years  not  less  than  250  to  300  tons  are  im- 
ported into  England,  and  they  have  been  occasionally  sold  wholesale  at 
88.  to  10s.  a  thousand  ;  but  now  that  there  is  a  more  extensive  demand 
for  them  for  buttons  and  other  small  fancy  articles,  3/.  10s.  the  thousand 
for  small,  and  5i  to  7L  for  large,  is  a  more  frequent  price.  In  New 
Granada  they  sell  at  about  5^.  the  ton.  They  are  imported  from  Savan- 
illa,  Carthagena,  and  Zapote. 

Br.  Seemann  gives  the  following  account  of  it :  "  The  ivory  plant  is 
confined  to  the  continent  of  South  America,  where  it  grows  between  the 
iiinth  degree  of  north,  and  the  eighth  of  south  latitude,  and  the 
seventieth  and  seventy-ninth  of  west  longitude.  It  inhabits  damp  locali- 
ties, such  as  confined  valleys,  banks  of  rivers,  and  rivulets,  and  is  found 
Dot  only  on  the  lower  coast  region,  as  in  Darien,  but  also  on  mountains 
at  an  elevation  of  more  than  3,000  feet  above  the  sea,  as  in  Ocana. 
Amongst  the  Spaniards,  and  their  descendants,  it  is  known  by  the  name 
of  "  Palma  de  marfil"  (ivory  palm)  whilst  its  fruit  is  called  by  them 
"  Cabeza  de  Negro"  (Negro's  head),  and  its  seed  "  Marfil  vegetal" 
(vegetable  ivory).  The  Indians  on  the  banks  of  the  Magdalena  term  the 
plant  "Tagua,"  those  on  the  coast  of  Darien  Anta,"  and  those  in  Peru 
**Pallipunta''  and  "Homero."  It  is  generally  found  in  separate  groves, 
seldom  iuteruuxed  with  other  trees  or  shrubs,  and  where  even  herbs  are 
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niely  met  with ;  the  ground  appearing  as  if  it  had  been  swept.  Tlie 
trunk  is  always  pnlled  down,  partly  by  its  own  weight,  partly  by 
its  aerial  roots;  and  thus  forms  a  creeping  caudex,  which  is  fre- 
quently twenty  feet  long,  but  is  seldom  higher  than  six  feet.  The  topis 
crowned  with  from  twelve  to  twenty  pinnatisect  leaves,  the  entire  length 
of  which  is  from  eighteen  to  twenty  feet  The  segments  are  towards 
the  base  of  -the  leaf  alternate,  towards  the  apex  opposite  ;  they  are  three 
feet  long,  two  inches  broad,  and  their  entire  number  amounts 
generally  to  160. 

The  firuit,  a  collection  of  from  six  to  seven  drupes,  forms  dusters, 
which  are  as  large  as  a  man's  head  ;  and  stands  at  first  erect,  but  when 
approaching  maturity,  its  weight  increasiog,  and  the  leaf-stalk,  which 
having  up  to  that  period  supported  the  bulky  mass,  having  rotted  away, 
it  hangs  down.  A  plant  bears  at  one  time  from  six  to  eight  of  these 
heads,  each  weighing,  when  ripe,  about  twenty-five  pounds.  The  drupes 
are  covered  outside  with  hard  woody  protuberances.  Each  drupe  con- 
tains from  six  to  nine  seeds,  but  generally  seven.  The  testa  is  thick, 
bony  ;  the  embryo  peripherical,  and  placed  near  the  hilmn.  The  seed 
at  first  contains  a  clear  insipid  fluid,  with  which  travellers  allay  their 
thirst ;  afterwards  this  same  liquor  becomes  milky  and  sweet,  and  it 
changes  its  taste  by  degrees  as  it  acquires  solidity,  until  at  last  it  is 
almost  as  hard  as  ivory.  The  liquor  contained  in  the  young  fruit  turns 
acid  if  they  are  cut  from  the  tree  and  kept  some  time.  From  the  kernels 
(albumen)  the  American  Indians,  as  well  as  European  turners,  fashion 
the  knobs  of  walking  sticks,  the  reels  of  spindles,  small  boxes,  and  little 
toys,  which  are  whiter  than  animal  ivory,  and  equally  hard,  if  they  are 
not  put  under  water ;  and  if  they  are  they  become  white  and  hard 
when  dried  again.  Bears,  hogs,  and  turkeys  devour  the  young  fruit 
with  avidity."* 

It  is  of  the  same  nature,  though  not  of  the  same  consistence  as  the 
flour  of  the  cereal  grains,  the  aromatic  substance  of  the  nutmeg,  and 
the  pulp  of  the  cocoa-nut,  which  in  some  palms  becomes  more  hard- 
ened. That  of  the  date,  and  other  palms,  is  quite  as  hard,  if  not  harder, 
but  it  is  neither  large  enough,  nor  white  enough  to  be  of  use  to  the 
turner. 

According  to  an  analysis  by  Muller,  the  composition  of  the  seed  may 
be  represented  by  0,^  Hji  0,a  »  2  Ci,  Hj©  0^^  +  H  0  ;  Baumhauer 
obtained  a  precisely  similar  result  some  years  later. 

Dr.  Phipson  states  that  he  has  found  that  vegetable  ivory  takes  in 
contact  with  concentrated  sulphuric  acid,  a  splendid  red  colour,  almost 
equal  to  magenta.  This  colour,  at  first  pink,  then  bright  red,  becomes 
much  deeper,  and  more  purple  when  the  acid  has  been  allowed  to  act  for 
about  twelve  hours.  This  reaction  may  sometimes  be  found  useful  in 
order  to  distinguish  small  pieces  of  vegetable  ivory  from  the  ivory  of  the 


♦  Popular  History  of  Palms 


m  TAHHIHO  CEADB  OF  NSWCASTLBy  Eia 


961 


elephant* a  tiiak,  or  from  bone,  neither  of  which  take  this  beautifiil  red 
colour  in  contact  with  solphnric  acid.  The  analysis  quoted  above 
shows  that  the  greater  portion  of  v^table  ivory  is  pure  cellulose, 
but  the  reaction  produced  by  sulphuric  acid  proves  that  other  substances 
are  present,  for  celluloae  does  not  become  red  with  sulphuric  acid. 
Mr.  Connel  found  in  1845  that  vegetable  ivory  contained  81.34  per 
cent  of  cellulose,  and  that  the  other  substances  were,  gum  6.73,  legu- 
mine  3.80,  albumine  0.42  (that  is,  4.22  of  albuminous  substances)  oil 
0.73,  water  9.37,  and  ash  0.61 » 100.  Filings  of  v^table  ivoiy  dried 
at  140^  to  160«  C.  give  1  per  cent  of  ash. 

Payen  found  that  these  filings  when  boiled  with  caustic  soda  took  a 
yellow  colour,  a  point  confirmed  by  Baumhauer,  who  asserts  that 
potash  does  not  produce  any  colour.  The  reaction  of  sulphuric  add  on 
vegetable  ivory  enables  one  to  distinguish  immediately  between  filings 
of  this  substance  and  bone  or  ivory  filings.  It  is  owing  to  the  weU- 
known  action  of  this  acid  upon  albuminous  substances  in  presence  of 
sugar,  and  which  has  been  utilized  by  Baspail  in  his  microscopic  re« 
searches.  But  whether  the  sugar  is  formed  by  the  action  of  the  acid  on 
the  cellulose,  or  pre-exists  already  formed  in  the  substance  is  of  little 
import 

Dr.  Phipson,  however,  inclines  to  the  first  opinion,  as  the  colour  takes 
a  little  time  to  show  itself  (five  or  ten  minutes),  and  as  Mr.  Connel  did 
not  find  any  sugar  ready  formed.  The  white  pulp  of  the  cocoa-nut 
presents  a  similar  reaction  with  sulphuric  add ;  the  colour  produced  is 
first  pink,  then  red,  reddish  purple,  and,  finally,  in  about  sixteen  hours, 
a  fine  violet.  The  colours  thus  produced  with  vegetable  ivory  and 
cocoa -nut  disappear  gradually  in  contact  with  water,  like  the  fine 
leddish-brown  colour  produced  with  essence  of  turpentine  and  sul- 
phuric acid. 


THE  TANNING  TRADE  OF  NEWCASTLE  AND 
GATESHEAD. 

BY   T.    0.  ANGUS. 

The  following  is  the  most  correct  accoimt  I  have  been  able  to  obtain 
respecting  the  tanning  trade  of  Newcastle  and  Gateshead.  Some  of  the 
persons  engaged  in  the  trade  have  an  objection  to  supply  information ; 
]>ut  I  believe  the  figures  appended  to  the  paper  will  pretty  nearly  repre* 
sent  the  actual  transactions  in  this  branch  of  local  trade. 

At  present  we  have  only  nine  tanyaids  in  operation  in  Newcastle 
four  of  some  magnitude,  the  remainder  small  ones.  Thirty  years  ago, 
Newcastle  was  styled  the  leather  metropolis  of  the  north,  and  buyers 
came  from  all  parts  to  purchase.   Public  fairs  were  held  twice  a  year, 
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and  supplies  sent  in  from  all  parts  of  the  country  by  small  tanners,  who 
generally  had  a  few  pits  in  a  piece  of  open  ground,  and  about  two  or  three 
acres  of  grass  land  to  fill  up  vacant  time,  and  on  these  they  managed  to 
get  wealthy .♦ 

The  character  of  the  tanning  trade  in  Newcastle  has  considerably 
changed  of  late  years.  The  goods  most  in  favour  formerly  were  dry 
Russian  hides,  imported  into  this  port  at  a  cost  of  from  7id.  to  8d.  per 
pound.  These  were  eagerly  bought  up  by  the  tanners,  and  the  price 
realised  left  them  25  per  cent,  for  manufacture.  This  trade  continued 
for  some  time,  but  Yorkshire  enterprise  discovered  it,  and  at  Leeds 
most  extensive  yards,  fitted  with  every  known  improvement,  were  laid 
down.  In  this  way  the  Leeds  tanners  succeeded  in  securing  the  trade 
almost  exclusively  to  themselves  ;  one  tanner  there  alone  producing  as 
many  tanned  hides  in  one  week  as  the  Newcastle  tanners  could  in  one 
month.  Thus,  gradually,  by  improvements  and  perseverance,  they,  to  a 
great  extent,  obtained  the  bulk  of  this  portion  of  the  trade.  Owing  to 
the  great  demand  for  these  Russian  hides,  and  the  home  consumption 
increasing  at  the  same  time,  prices  in  Russia  ran  up  to  12d.  and  14d. 
per  pound,  and  thus  nearly  cut  off  the  importation.  At  these  prices  the 
hides  yet  continue,  and  they  are  now  scarcely  worth  the  tanner's  notice. 
The  substitute  has  been  East  India  hides  ;  but  here,  again,  the  Leeds 
men  have  taken  the  lead,  surpassing  us  in  the  rapidity  of  manufacture 
and  cheapness  of  production,  and  securing  the  greatest  portion  of  the 
trade  to  themselves.  Newcastle  can  boast  of  being  at  the  head  of  the 
trade  in  the  manufacture  of  seal  skins,  calf  skins,  and  sheep  skins ;  and 
it  is  gratifying  to  find  that  although  one  branch  of  our  trade  has  changed 
hands,  another,  and  one  perhaps  as  profitable,  has  come  to  its  place. 
A  consumption  of  163,000  seal  skins,  62,124  calf  skins,  and  46,452 
sheep  skins,  in  one  year,  shows  that  the  spirit  of  leather  manufacture  has 
not  yet  left  Newcastle.  In  the  production  of  this  kind  of  goods  I  believe 
our  tanners  cannot  be  excelled. 

The  products  of  leather  in  Newcastle  are  a  mere  item  in  the  con- 
sumption. We  have  to  resort  to  Bristol,  London,  Liverpool,  &c.,  &c., 
for  our  great  supplies.  In  those  places  so  much  attention  has  been 
devoted  to  produce  work  by  the  use  of  other  tanning  materials  than  oak 
bark,  as  to  give  them  a  great  advantage  over  Newcastle,  enabling  them 
to  supply  goods  thoroughly  in  accordance  with  the  requirements  of  this 
north  country  trade. 

On  the  whole,  I  think  the  tanning  trade  of  Newcastle  is  in  a  healthy 
condition,  but  few  improvements  or  efforts  to  increase  it  have  of  late 
been  made.   One  remarkable  circumstance  should  be  noted  in  conclu- 

*  A  singular  mode  of  remitting  the  proceeds  of  his  leather  at  Newcastle  fair, 
in  1810,  was  adopted  by  a  Lancashire  man.  The  amount  (200/.)  was  put  into  the 
old  sheets  which  had  coverfid  his  leather.  He  dare  not  carry  it,  nor  would  he  trust 
any  banker  with  the  remittance,  but  it  arrived  safe  by  carriers'  wagons  after  several 
days*  journey.  -  We  are  in  advance  of  this  in  these  days. 
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sion  :  a  few  years  ago  we  used  to  import  a  large  portion  ot  raw  hides 
from  Denmark,  Holland,  and  Germany ;  now  the  tables  have  turned, 
and  we  are  weekly  sending  raw  hides  from  Ireland,  for  which  they  will 
give  a  higher  price  than  we  can  afford  for  manufacture  here.  The 
Hollanders  and  Norwegians  who  used  to  wear  wooden  soles  will  now 
have  leather  hoots  and  shoes,  which  greatly  increases  our  export  of 
leather. 

The  following  are  the  statistics  of  the  tanning  trade  in  Newcastle- 
upon-Tyne  and  Gateshead,  for  the  year  1862 : — 

QUANTITIES  AND  VALUE  ol"  TANNING  MATERIALS. 


Tons. 

£ 

Bark  .... 

.  1,780 

9,753 

Valonia 

154 

2,202 

Gambler 

980 

Divi  divi 

55 

772 

Shumac 

314 

4,315 

Lime  and  Pigeons'  dung 

324 

Dogs'  Manure 

280 

Oils  (Cod  and  Linseed) 

118 

5,310 

Tallow 

100 

800 

Striping  materials 

100 

600 

Alum  and  Soda  . 

200 

^e25,736 


NUMBER,  WEIGHT,  AND  VALUE  OF  RAW  HIDES  AND  SKINS. 


No. 

Tons. 

£ 

Butcher  Hides  , 

38,020 

.   713  . 

24,908 

Calfskins  . 

62,124 

.     84  . 

9,320 

Sheep  Skins 

46,452 

2,322 

Seal  Skins  • 

163,000 

.   873  . 

40,750 

VALUE  OP  THE  ABOVE  WHEN  MANUFACTURED. 

Butcher  Hides   £47,500 

Calf  Skins   16,3*73 

Sheep  Skins   3,871 

Seal  Skins   67,915 


£77,300 
£103,036 


135,659 
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NOTES  ON  SOAfE  OF  THE  EDIBLE  FRUITS  OF  THE  WEST 

INDIES. 

BT  J.  B.  JACKSON. 

Amongst  the  tropical  edible  fraits  brought  into  this  country,  none, 
perhaps,  are  more  univeraally  in  favoar  than  the  Pine-Apple,  though 
there  are  many  which,  if  we  can  rely  upon  the  statements  of  Eoropean 
travellers,  are  equal,  and  even  more  delidous,  than  this  much  prized 
fruit:  take,  for  instance,  the  Mangosteen  of  th«  Malay  Islands,  the 
Cherimoyer  of  Peru,  the  Mango  of  the  East,  and  the  Guava  of  the  West 
Indies.  Many  of  these,  as  well  as  others,  when  once  tasted,  require  no 
further  recommendation  to  the  European  ;  and  yet  there  is  an  amonnt 
of  prejudice  amongst  us  which  inclines  us  towards  our  own  fruit  pro- 
duce, or  those  to  which  we  have  been  long  accustomed,  before  we  can 
suit  our  palates  to  a  new  production  of  other  lands.  There  are  many 
imported  fruits  which,  as  they  form  a  large  portion  of  our  commerce,  are 
as  necessary  for  domestic  purposes,  and  perhaps  more  so,  than  those 
produced  in  our  own  island ;  for  Christmas  would  be  wanting  in  one  of 
its  greatest  features  were  there  any  lack  of  raisins  and  currants,  which 
we  receive  in  such  Luge  quantities  from  the  Ionian  Islands,  Greece, 
Liparis,  &c 

It  is  not  my  intention  in  this  short  paper  to  speak  of  the  merits  or 
demerits  of  the  fruit  produce  of  all  parts  of  the  globe,  but  briefly  to 
notice  those  indigenous  to  the  West  Indies,  where  many  have  been 
spoken  of  so  highly  by  travellers.  The  Cherimoyer  (Anona  CherimUa^ 
Willd.)  attains  its  greatest  perfection  in  Peru,  where  it  is  considered  one 
of  the  finest  fruits  known  amongst  the  natives.  Its  growth  extends  from 
Peru  up  to  Mexico,  but  it  has  been  naturalised  in  the  West  Indies,  and 
is  also  cultivated  in  -some  parts  of  Europe,  as  in  the  south  of  Spain  it  is 
sometimes  found  fruiting,  as  An  orchard  tree.  It  has  also  b^n  intro- 
duced into  England,  but  never  cultivated.  It  is  a  small  tree,  attaining 
about  twenty  feet  in  height ;  the  leaves  have  a  very  strong  and  agree- 
able scent  The  fruit,  which  is  by  some  considered  the  most  delicioiiB 
fruit  grown,  is  of  a  soft  pulpy  nature,  with  a  pleasant  sweet  taste  ;  its 
colour,  when  ripe,  is  of  a  darkish  purple,  the  exterior  scaly,  somewhat 
resembling  a  pine-apple,  as  is  the  case  with  most  of  the  Anonas,  and  of 
a  somewhat  conical  form  with  a  blUnt  apex,  alid  about  the  size  of  a  small 
melon.  The  seeds,  which  are  enveloped  in  the  pulp,  are  covered  wiUi  a 
shining  brown  testa,  and  Hke  all  other  species  of  the  genus,  when  cut-in 
half,  exhibit  a  beautifully  ruminated  albumen. 

Closely  allied  to  this  are  the  Sour  Sop  (Anona  muricata,  L.),  the  Sweet 
Sop  (A,  squamosa,  L.),  and  the  Alligator  Apple  (A.  pajtustrisy  L.).  These 
are  all  now  conmion  in  the  West  Indies.  The  Sour  Sop  and  Alligator 
Apple  would  seem  to  be  indigenous,  but  the  Sweet  Sop  is  probably  a 
native  of  South  America,  though  now  cultivated  extensively  in  tiie  East 
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and  West  Indies,  as  well  as  in  A&ica  and  other  tropical  countriei— as, 
indeed,  are  all  three  species.  The  Sour  Sop  is  a  small  tree,  fifteen  to 
twenty  feet  high,  producing  a  very  hard  and  dense  wood.  All  parts  of 
the  plant  have  a  very  sweet  scent  The  fruit  much  resembles  the  Chen- 
moyer  in  form,  but  is  of  a  lighter  or  greenish  colour ;  the  flesh,  or  pulp^ 
is  also  lighter,  and  is  considered  of  a  cooling  nature.  It  is  very  com- 
monly eaten  by  the  negroes,  by  whom  it  is  greatly  esteemed ;  but  with 
the  better  classes  it  is  seldom  Bought  after,  owing,  perhaps,  in  a  great 
measure,  to  its  abundance.  The  tree  was  introduce  into  England  so 
early  as  1656,  but  never  established  as  a  fruit  tree  ;  it  is,  however,  very 
common  all  over  the  West  Indies,  and  especially  on  the  savannahs  of 
Jamaica. 

The  Sweet  Sop,  as  has  been  said  before,  is  undoubtedly  a  native 
of  South  America,  but  now  cultivated  in  nearly  all  tropical  coun- 
tries,  where  the  fruits  are  always  eaten  in  large  quantities,  but  are 
said  to  attain  much  greater  perfection  in  the  Indian  Archipelago  than 
anywhere  else  ;  the  pulp  is  said  to  be  very  delicious,  and  has  been 
likened  in  flavour  to  clotted  cresm  and  sugar.  The  size  of  the  fruit  is 
about  that  of  an  artichoke,  and  it  is  covered  with  tubercular  scales.  The 
phmt  grows  to  a  height  of  from  twelve  to  twenty  feet,  and  was  intro- 
doeed  into  this  country  about  the  middle  of  the  eighteenth  century,  but 
has  never  been  naturalised. 

The  tree  which  bears  the  Alligator  Apple  is  small,  not  more  than 
twenty  feet  high,  veiy  common  in  low  damp  situations  and  the  borders 
of  rivers  in  Jamaica.  This  fruit  is  not  so  common  an  article  of  food  bj^ 
the  other  species  of  Anona,  owing  to  a  strong  narcotic  principle  con- 
tained in  it ;  but  nevertheless  it  is  agreeable  to  some  tastes,  having  at 
first  a  sweet  and  pleasant  flavour.  It  is  somewhat  heart-shaped,  and 
smooth  on  the  outside.  In  Brazil,  a  wine  is  sometimes  made  from  the 
fruits,  but  is  not  much  esteemed.  The  wood  of  this  tree  is  so  soft  that 
it  is  called  cork-wood  in  Jamaica,  and  is  there  used  for  stoppers  for 
bottles,  and  other  purposes  to  which  cork  is  usually  applied. 

The  tree  producing  the  Mammee  Apple  (Mammea  Americana^  L.) 
grows  to  about  sixty  or  seventy  feet  in  height,  with  a  thick  spreading 
head,  forming  a  beautiful  tree.  The  wood  is  very  much  esteemed  for 
various  kinds  of  work,  for  ornamental  purposes,  as  well  as  where  strength 
and  durability  is  required  ;  indeed,  it  is  considered  one  of  the  best  timber 
trees  in  Jamaica.  The  fruit  is  round,  about  the  size  of  a  cannon  ball ; 
the  outer  skin,  or  covering,  is  of  a  brown  leathery  texture,  the  inner  of  a 
lightish  yeUow,  fibrous  nature,  so  united  with  the  pulp  as  to  be  difficult 
of  separation.  The  seeds  which  are  embedded  in  this  pulp  are  about 
lour  inches  long  and  one  broad,  of  a  triangular  form,  two  sides  being 
flat,  and  one  partly  rounded.  The  number  of  seeds  in  each  fruit  is  four ; 
the  outer  coating  is  hard,  and  much  reticulated.  They  have  an  exceed- 
ingly bitter  taste,  owing  to  a  resinous  matter  which  seems  to  abound  in 
them ;  but  the  pulp  is  the  part  for  which  the  fruit  is  prized,  and  for 
VOL.  IV.  T 
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which  it  ia  classed  amongst  the  best  of  the  West  Indian  fndts  in  tko 
markets,  where  it  is  idways  to  he  seen  in  great  aibundance.  This  pulp 
is  of  a  sweet  aromatic  smell,  and  of  a  pecnliar  yet  delicious  fiavour.  It 
is,  however,  nnsuited  to  a  delicate  or  weakly  constitution,  as  it  is  said  to 
leare  a  cloying  hittemess  npon  the  palate,  which  lasts  for  a  considerable 
time.  It  is  nsttally  eaten  in  the  same  manner  as  an  ordinary  pear  oi 
apple,  hut  is  sometimes  sliced,  and  taken  with  sugar  or  vfvae.  It  like* 
wise  makes  a  very  good  jam,  by  being  preserved  in  sugar.  In  some 
parts,  the  flowers  are  used  for  making  an  intoxicating  beverage,  by  dis' 
tillation  with  spirit. 

The  Avocado  Pear  {Pentea  gratimma,  Gaertn.)  is  the  frait  of  a  laig^ 
straight-growing  tree,  producing  a  soft  wood,  of  little  or  no  use.  The 
fruits  are,  however,  eaten  both  by  mes,  birds,  and  qnadmpeds.  It  is 
sometimes  called  vegetable  marrow,  and  is  eaten  with  salt  and  pepper. 
The  flavour  has  been  likened  to  that  of  a  peach,  but  by  some  is  consi- 
dered  even  more  delicious.  The  fruit  is  very  s^dom  eate^  slcme,  on 
account  of  its  richness^  lime  juice,  spices,  or  sugar,  being  most  frequmtly 
added.  The  pulp  is  firm,  of  a  rich  yellow  colour.  The  form  of  the  fruit 
is  very  similar  to  that  of  the  common  "pesLTy  but  somewhat  larger.  The 
time  of  ripening  extends  over  August,  September,  and  Octoberr  Hie 
seeds  are  enclosed  in  a  soft  rind,  and  embedded  in  the  pulp.  They 
have  a  strong  astringent  property,  and  it  has  been  said  thaty  hy 
writing  with  one  of  them  on  a  whitewashed  wall,  the  letters  are  imme- 
diately changed  to  a  bright  red,  and  are  permanently  fixed.  We  have 
been  told,  also,  ^at  by  puncturing  them,  a  bright  yellow  juice  instantly 
flows  from  them ;  some  doubt  ought  probably  to  be  attached  to  this 
assertion. 

The  Guava  is  a  fruit  well  known  in  all  tropical  coimtrics,  several 
species  of  the  genus  producing  in  their  respective  habitats  valuable 
fruits.  The  common,  or  pear-shaped  Guava  {PMiam  pyri/erHm,lx}j 
and  the  red,  or  apple  shaped  (P.  pomiferHm,  Lr.),  are  both  found  in  the 
West  Indian  Islands,  and  are  very  generally  cultivated  in  the  East 
Indies.  P.  pyriferum  is  a  small  tree,  ten  to  twenty  feet  high,  flowering 
in  June  and  July,  and  producing  a  fruit  in  form  and  sixe  much  resem- 
bling a  pear,  and  when  ripe,  of  a  delicate  yellow  colour.  It  has  a  plea* 
sant  aromatic  flavour,  and  is  in  great  favour,  as  much  by  Europeans  as 
by  the  natives,  both  as  a  fruit  in  its  crude  state,  and  as  a  preserve.  A 
delicious  jelly  is  made  from  it,  which  is  well  known  in  this  country,  and 
which  is  in  every  way  suited  to  the  refined  palate  of  an  Englishman.  It 
is  considered  one  of  the  best  conserves  imported  from  the  West  Indies. 
The  fruit,  like  the  mango  and  several  other  tropical  fruits,  soon  deterio- 
I'ate,  and  is  consequently  almost  unknown  in  England,  except  as  a  con- 
serve. The  plant  in  its  wild  state  is  short  and  shrubby,  but  by  careful 
cultivation,  it  may  be  changed  to  a  large  and  beautiM  tree.  It  was 
introduced  into  this  country  about  the  middle  of  the  seventeenth  cen- 
tury, and  occasionalljr  fruits  in  our  stoves,,  but  is  not  cultivated  with  us 
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as  a  fratt  tree.  The  froit  of  P,  pmiferum  is  said  to  be  of  so  great 
Titiiiey  on  account  of  its  astriiigencj,  but  it  has  a  jdeasanty  agreeably 
odour,  and  by  careful  cultivation  would,  no  doubt,  prove  a  good,  whole- 
some, and  pleasant  fruit.  All  parts  of  the  plant  have  a  strong  astringent 
ta^,  the  root  and  young  leaves  being  considered  stomachic  This 
i^ecies  is  only  a  tslurub,  growing  about  twelve  to  sixteen  feet  high. 

The  Anchovy  Pear,  the  fruit  of  Gria*  cauUflora^  L,  is  another  of  the 
many  esteemed  fruits  of  these  islands.  The  tree  producing  it  is  straight 
and  handsome,  growing  from  30  to  60  feet  high.  It  has  lanceolate  acu- 
minate leaves,  from  two  to  three  feet  long,  and  laige  whitish  blossoms. 
The  fruits  are  about  the  siae  of  a  latge  pear,  and  of  a  russet-brown 
colour.  The  seeds  are  embedded  in  a  firm,  fleshy  pulp,  which  is  com- 
monly eaten  amongst  the  natives.  In  flavour  it  somewhat  resembles 
the  mango,  aad  is  frequently  pickled  in  like  manner.  The  tree  is  com* 
mon  in  all  parts  of  the  West  Indies,  and  very  abundant  in  thickets 
and  damp  situations  in  Jiimaica.  It  can  be  easily  raised  from  seeds  in  a 
moist  stove.    It  was  introduced  in  the  middle  ot  the  eighteenth  century. 

The  Star  Apple  {Ckr^sopl^llum  CainUo,  L.)  is  a  beautiful  tree,  grow* 
iilg  from  thirty  to  fifty  feet  in  height,  with  a  spreading  head,  composed 
of  veiy  flexible  branches. .  The  leaves  are  from  two  to  three  inches 
kmg,  of  an  oblong  form,  acute  at  the  apex,  the  under  side  covered  with 
a  deep  yellow  or  golden  down — hence  the  name  Ckrysaphyllum,  com-r 
posed  of  two  Greek  words  meaning  golden-leaved.  There  are  several 
species  or  varieties  of  this  genus,  all  furnishing  fruits  much  resembling 
C.  CainUo.  The  variety  Jamaicense  would  appear  to  produce  the  best 
hruit,  or  that  which  is  most  esteemed  by  the  natives.  The  fruit  is  large, 
of  a  globose  form,  with  small  black  seeds  arranged  in  the  cells,  radiating 
from  the  centre  in  the  form  of  a  star,  each  cell  containing  one  seed.  The 
palp,  or  flesh,  is  soft,  of  a  sweetish,  insipid  taste,  not  much  in  favour 
with  Europeans,  but  esteemed  by  the  natives.  All  parts  of  the  tree 
are  said  to  be  highly  astringent,  as  well  as  the  unripe  fruit,  but 
upon  becoming  ripe  it  loses  this  property.  It  was  introduced  into  this 
country  early  in  the  eighteenth  century,  and  is  frequently  found  in 
stoves  as  an  ornamental  plant.  The  trees  seldom  bear  fruit  till  they  attain 
a  considerable  height.  The  Damson  Plum  of  Jamaica  is  supposed  to  be 
a  species  or  a  variety  of  this  genus — ^viz.,  C.  olivi/orme,  Lam.,  var. 
vmopyreum.  This  is  a  smaller  tree,  producing  a  close-grained  wood, 
somewhat  resembling  box.  The  fruit  is  not  much  sought  after  as  au 
article  of  food.  Both  plants  grow  abundantly  in  all  the  West  Indian 
Islands.  The  former  species  is  also  common  in  South  America,  within 
the  tropics* 

Lueuma  mammosa,  Qaertn.  —  A  laige  Sapotaceous  tree,  sometimes 
growing  one  hundred  feet  high,  with  large  shining  leaves  and  small 
whitish  flowers,  furnishes  a  fruit  known  as  the  Mammee  Sapota,**  or 
American  Marmalade,  from  the  similarity  of  the  flavour  of  the  pulp 
to  the  marmalade  made  from  quinces.   The  fruit  is  large,  of  an  ov«4X 
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shape,  with  a  roiigh  brown  skin.  The  seeds  are  large,  of  a  somewhat^ 
6val  form,  with  a  shining  brown  testa.  The  pnlp  of  the  frait  is  nmch 
esteemed,  both  hj  the  natives  and  by  Europeans.  This  tree  is  ooltivated 
in  many  parts  of  the  West  Indies  on  account  of  its  fruit  It  is  found 
growing  spontaneously  in  South  America,  and  other  parts  within  the 
tropics. 

The  Grenadilla  (Pasriflora  qmdranguiaris,  L.)  is  a  large  fruit,  some- 
what resembling  a  melon,  but  rather  more  oblong  ;  its  aze  is  frequently 
fifteen  or  sixteen  inches  long,  with  a  diameter  of  five  or  six  inches. 
This  fruit  is  much  valued  for  its  soft  and  delicate  pulp,  which  is  very 
cooling  and  refreshing  in  hot  climates.  It  has  a  sweetish,  acid  taste,  and 
when  ripe  is  of  a  purplish  coloiir.  It  is  often  eaten  alone,  but  wine  and 
sugar  are  frequently  added.  The  external  colour  of  the  rind  is  of  a 
greenish  yellow.  The  flowers  are  very  fragrant,  blossoming  folly  in 
August  and  September.  A  strong,  healthy  plant,  is  very  prolific  in 
fruit  bearing,  producing  fine  fruits  unceasingly  up  to  the  end  of  Decern* 
ber.  It  is  a  small,  shrubby  plant,  with  a  quadrangular  stem,  hence  its 
specific  name,  and  is  a  native  both  of  Jamaica  and  South  America.  It 
has  been  introduced  into  this  country,  and  has  borne  fruit  at  Kew,  in 
tiie  Horticultural  Society's  and  other  gardens. 

The  Papaw  {Carica  papaya,  L.)  is  a  peculiar  plant,  both  as  to  ita 
manner  of  growth,  and  the  properties  which  different  parts  are  said  to 
possess.  Some  doubts  exist  as  to  its  native  habitat,  but  it  is  now  found 
in  both  the  East  and  West  Indies,  many  parts  of  South  America,  Africa, 
and  other  tropical  climes.  It  is  a  tree  rising  some  twenty  feet  high, 
with  a  soft,  slender,  hollow  stem  ;  it  has  no  lower  branches — ^indeed,  it 
may  be  said  to  have  no  branches  at  all,  the  leaves  being  borne  upon 
long  slender  stalks  diverging  from  the  top  of  the  trunk  or  main  stem ; 
the  leaves  themselves  are  very  deeply  seven-lobed,  the  lobes  pinna- 
tifid  and  pointed.  The  plants  are  dioocious,  the  flowers  of  the 
female  being  much  larger  than  those  of  the  male ;  they  are  bell* 
shaped,and  of  a  yellow  colour.  The  fruit  which  succeeds  the  flowers 
is  about  the  size  of  a  melon,  bat  of  a  more  oval  fonn.  The 
fleshy  pulp  ia  covered  with  a  thin,  smooth  skin.  The  fruit,  wKen 
ripe  is  greatly  esteemed  by  the  natives  in  some  parts,  being  eaten 
either  sweetened  with  sugar  or  flavoured  with  pepper  to  take  away  the 
strong  acrid  taste  which  prevails,  owing  to  the  presence  of  a  milky  juiee. 
The  immature  fruits,  when  pickled,  much  resemble  the  East  Indian 
mango.  The  milky  juice  from  the  unripe  fruits  is  used  medicinally,  as 
is  also  the  powdered  seeds,  both  being  considered  a  powerful  vermifuge ; 
another  peculiarity  of  this  juice  ia  its  effect  upon  the  flesh  of  animals, 
for  by  steeping  meat  in  it,  even  for  a  few  minutes,  it  becomes  tender, 
and  it  is  even  asserted  that  meat  hung  in  the  tree  is  operated  upon  in  a 
singular  manner.*  The  leaves  have  the  power  of  creating  a  lather,  and, 

*  An  article  "  On  the  Supposed  Influence  of  the  Papaw  on  M^at "  will  be 
fonnd  in  the  TBCHNOLOcnsT,  vol.  il.,  p.  15.--Editob. 
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for  this  leason,  are  used  as  a  saliaiitiite  for  WMp  by  the  natives  of  tha 
West  Indies. 

The  foregoing  is  a  brief  description  of  the  most  common  edible  fruits 
of  these  islands.  In  a  climate  like  that  of  the  West  Indies,  many  fruits 
are  brought  to  greater  perfection  than  they  wonld  be  in  a  more  tempe- 
rate clime,  and  this  is  the  cause  of  so  great  a  variety  of  fruits  being  in 
repute  amongst  the  natives,  which,  not  being  suited  to  the  palate  of 
Europeans,  are  not  included  in  this  paper. 


THE  COLLECTION  AND  MANUFACTURE  OF  LAG  IN  THE 
NAGPORE  TERRITORY, 

BY   BAMASAWHT  MOODLIAR. 

The  Eoosnmb  tree  (Sekleichera  trtjugd)y  from  which  stick  lac  is  pro-> 
eurable,  ia  generally  found  located  on  hills  ;  but  it  flourishes  also  along 
the  banks,  and  in  the  neighbourhood  of  nullahs,  and  in  itself  presents 
the  appearance  of  a  jungle.  It  attains  both  a  great  height  and  diameter, 
the  first  varying  from  thirty  to  seventy  feet,  and  the  latter  from  one  ta 
four  feet ;  its  branches  are  wide  spreading,  and  the  wood  is  strong  and 
pliable.  The  tree  blossoms  in  February,  and  the  fruit  is  ripe  in  April 
and  May  ;  from  the  seeds  of  which  an  oil  is  procured,  and  used  for  the 
Iwnp,  and  considered  a  good  cure  for  poora.   In  the  Nagpore  territory, 

tree  (called  by  the  natives  Koosumbia)  is  found  in  the  districts  of 
Lanjee,  Comtah,  Roypore,  Joucknuddee,  Chandah,  Bundara  Buster,  and 
Hanjem ;  but  most  abundant  in  this  last-named  district 

The  lac  insect  is  produced  inside  the  bark  of  the  tree,  and  may  be 
oheerved  on  removing  a  portion  of  it  early  in  the  month  of  August ; 
wid  during  the  prevalence  of  heavy  fogs  the  insect  perforates  the  bark 
ftnd  forms  the  lac,  the  insect  itself  forming  the  colouring  matter.  The, 
first  crop  is  picked  in  November,  December,  and  January.  If  allowed 
to  remain  on  the  tree  for  a  month  or  so  longer,  a  whitish  insect  or 
loaggot  is  generated,  which. consumes  the  lac  insect.  Should  fogs  not 
prevail  in  August,  as  is  usual,  there  would  be  a  failure  in  the  lac  crop  : 
there  is  a  second  crop  of  lac  procurable  in  July,  but  its  quality  is  very 
inferior  to  the  first 

The  Qoands  collect  the  crude  stick  lac,  and  bring  it  to  the  village 
1>azaars,  where  it  is  sold  for  tobacco  and  salt,  and  sometimes  cash  ;  but 
merchants  generally  make  a  contract  with  the  Goands  for  it,  and  an  ad- 
vance is  made  by  merchants  to  them.  They  furnish  it  at  the  rate  of  four 
to  six  ooodoos,  equal  to  from  thirty-two  to  forty^eight  pounds  weight 
per  rupee.  When  the  lac  is  kept  for  a  few  months,  after  it  ia  coUeoted/ 
it  is  reduced  to  half  its  original  weight 
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After  the  lac  is  brought  from  the  jangle,  it  is  converted  into  dye  in 
this  country  for  leather,  tusser,  or  common  silk,  and  good  silk  at 
Nagpore ;  but  the  Nagpore  country  people  do  not  understand  the 
use  of  it  for  dyeing  cotton  cloth  and  thread,  and  it  is  only  used  in  a 
rough  way. 

The  process  of  making  lac-dye  is  as  follows  :  the  lac  having  been 
carefully  picked  from  the  branches  is  reduced  to  a  powder  in  a  stone 
hand-mill,  then  thrown  into  a  cistern,  covered  with  two  indies  of 
water,  and  allowed  to  soak  for  sixteen  hours,  or  say,  from  four  p.m. 
to  six  a.m.  It  is  then  trampled  by  men  for  four  hours  or  so,  until  the 
water  appears  well  coloured,  each  person  having  a  portion  of  about  ten 
pounds  weigbt  of  lac  to  operate  upon.  The  whole  is  then  strained 
through  a  cloth,  boiling  alum-water  being  poured  on  it  during  the  pro- 
cess, and  the  coloured  water  run  off  into  another  cistern,  where  it  re- 
mains for  one  day  to  settle.  The  water  is  then  run  into  a  second  dstem, 
and  the  day  following  into  a  third,  and  the  water  is  then  allowed  to  mn 
off  as  waste  ;  the  colouring  matter  is  then  taken  up  in  tin  vessels  from 
the  three  cisterns  and  placed  in  a  canvas  strainer,  where  it  is  allowed  to 
remain  from  two  to  three  days,  or  until  such  time  as  all  the  water  has 
been  strained  off.  It  is  then  placed  in  a  pressing  machine,  and  all  re- 
maining moisture  squeezed  out.  The  square  cakes  of  dye  are  then  made 
according  to  the  mark  of  the  manufacturer.  The  shell  lac  Ls  made  fcom 
the  lac  which  remains  in  the  cloth  alter  the  first  straining. 

The  branches  contain  the  insects  under  the  bark  ;  a  removal  of 
which  will  exhibit  them  to  the  naked  eye  (red).  To  promote  their  in- 
crease, all  that  is  necessary  is,  to  attach  or  bind  a  branch  containing  the 
insect  to  the  ordinary  berry  fruit  (or  Eilenda)  tree ;  but  the  Koosumba 
tree  yields  the  best  lac 

The  Moorka  tree  yields  lac  largely,  but  very  inferior  in  quality. 


THE  COMMERCIAL  PRODUCTS  OF  THE  FISHERIES  IN  THE 
INDIAN  OCEAN  AND  THE  EASTERN  SEAS. 

BY  THE  EDITOR. 

Although  the  products  obtained  from  the  sea  in  the  East  are  very 
extensive,  yet  no  collective  estimate  or  description  has  ever  been  given 
of  them.  Some  of  these  have  incidentally  been  noticed  in  our  pages,* 
and  we  now  proceed  to  describe  others.  The  Pearl  oyster  fishery,  To^ 
toiseshell  and  Mother  of  Pearl,  the  Chank  fishery,  Trepang,  or  Beche  de 
Mer,  and  Cowries,  are  some  of  the  many  articles  which  commerce  largely 

«  Beche  de  Mer,  Tbohnologist,  vol.  1,  p.  40 ;  Mother  of  Ptarl  and  itsnfles, 
^TXOHNOLOGIST,  vol.  1,  p.  219 ;  The  Tortoiseshell  of  Commerce,  TecbjtOLOGIST, 
vol  1,  p.  875 ;  Chanks  and  Bangles,  Tschnoloqxst,  vol.  2,  p.  185. 
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developeB  in  India  and  the  far  East,  but  the  fishes  sou^t  for  food  are 
equally  important. 
Firstly,  we  have  the  products  of  that  sea  monatery  the  shark,  in  ita 

edible  fins  and  oil. 

There  are  shark  fisheries  on  the  eastern  coast  of  Africa,  and  in  several 
parts  of  the  Indian  Ocean,  chiefly  for  the  sake  of  the  fins  which  are 
exported  to  China.  About  7,000  cwt  were  imported  into  Canton  alone 
in  1850,  chiefly  from  India  and  the  Eastern  Archipelago.  From  7,000 
to  10,000  cwt.  of  sharks*  fins  are  exported  annually  from  Bombay.  la 
1853,  7,373  cwt.  of  these  valued  at  14,7482.,  were  imported  into  Bom« 
bay  from  the  Arabian  and  Persian  Gulfs,  Sonmeannee  and  Mukian« 
About  1,400  cwt.  of  these  fins  are  sent  from  the  Madras  territories  to 
China.  Sumatra,  Manila,  Malac(ui,  Arracan,  and  the  Tenasserim  Pro* 
yinces,  also  send  large  quantities.  There  are  two  kinds  recognised,  the 
white  and  the  black  shark  fins,  which  are  eaten  by  Chinamen.  The 
species  from  which  they  are  chiefly  obtained  are  Rhynocobatus  peetinata 
and  jR.  laevis  and  Galiocerda  Hgritux, 

The  late  Dr.  Buist,  of  Bombay,  in  a  communication  to  the  Zoological 
Society  in  1851,  stated  that  there  were  thirteen  large  boats,  with  twelve 
men  in  each,  constantly  employed  in  the  shark  fishery  at  Kurrachee. 

The  value  of  the  fins  sent  to  market  varies  from  16,000  to  18,000 
rupees  (1,600Z.  to  1,800^,  or  1,000  to  1,200  rupees  for  each  boat,  after 
allowing  the  Banian  or  factor  his  profit.  One  boat  will  sometimes  cap* 
ture  at  a  draught  as  many  as  100  sharks  of  different  sizes.  The  average 
capture  of  each  boat  probably  amounts  to  about  3,000,  so  as  to  give  the 
whole  sharks  captured  at  not  less  than  40,000  a  year.  The  great  basking 
shark,  or  mhor  (Salachns  maximus),  is  always  harpooned ;  it  is  found 
floatLDg  or  asleep  near  the  surface  of  the  water.  The  liver  of  a  large 
fish  of  this  species  will  yield  eight  barrels  of  oil.  The  oil  is  of  a  very 
low  specific  gravity. 

The  fish,  once  struck,  is  allowed  to  run  till  tired  ;  it  is  then  pulled 
hi,  and  beaten  with  clubs  tiU  stunned.  A  large  hook  is  now  hooked 
into  its  eyes  or  nostrils,  or  wherever  it  can  be  got  most  easily  attached, 
Mid  by  thi?  the  shark  is  towed  on  shore  ;  several  boats  are  requisite  for 
towing.  The  mhor  is  often  40,  sometimes  60,  feet  in  length  ;  the  mouth 
is  occasionally  4  feet  wide.  All  other  varieties  of  shark  are  caught  in 
liets,  somewhat  like  the  way  in  which  herrings  are  caught  at  home. 
The  net  is  made  uf  strong  English  whip-cord  ;  the  meshes  about  9 
inches ;  they  are  generally  6  feet  wide,  and  from  600  to  SOD  fathoms,  or 
from  three-quarters  to  nearly  a  mile,  in  length.  On  the  one  side  are 
floats  of  wood  about  4  feet  in  length,  at  intervals  of  6  feet ;  on  the  other, 
pieces  of  stone.  The  nets  are  sunk  in  deep  water,  from  80  to  160  feet, 
^ell  out  at  sea. 

They  are  put  in  one  day  and  taken  out  the  next ;  so  that  they  are 
^owutwo  or  three  times  a  week,  according  to  the  state  of  the  weather, 
ftiid  success  of  the  fishing.  The  lesser  sharks  are  commonly  found  dead. 


S72 


VHB  COXHBBCIAL  PRODQOTS  Or  THB  FI8HJIRIEB. 


the  laiger  ones  much  exhaueted.  On  being  t'lken  home,  the  back  fins, 
the  only  ones  used,  are  cut  off,  and  dried  on  the  sands  in  the  sUn  ;  the 
flesh  is  cut  off  in  long  strips,  and  salted  for  food  ;  the  liver  is  taken  oat 
and  boiled  down  for  oil ;  the  head,  bones,  and  intestines  left  on  the  shore 
to  rot,  or  thrown  into  the  sea,  where  numberless  little  sharks  are  gene- 
rally on  the  watch  to  eat  up  the  remains  of  their  kindred.  The  fisher- 
men themselves  are  only  concerned  in  the  capture  of  the  sharks.  So 
soon  as  they  are  landed  they  are  purchased  up  by  Banians,  on  whose 
account  all  the  other  operations  are  performed.  The  Banians  collect 
them  in  quantities,  and  transmit  them  to  agents  in  Bombay,  by  whom 
they  are  sold  for  shipment  to  China. 

In  Akyab  harbour,  about  200  maunds  of  black  fins  are  collected 
annually,  worth  9  rupees  per  maund,  and  150  maunds  of  white  fins. 
White  fins  fetch  the  higher  price  of  30  rupees  per  maund.  The  local 
name  for  them  is  Qua-maget.  They  are  exported  to  China  and  the 
Straits.  Shark  skin  is  used  by  the  native  workmen  for  polishing  wood 
and  ivory,  and  is  also  made  into  shagreen. 

Another  important  marine  product  is  the  fish-glue,  or  isinglass,  ob- 
tained from  various  fisheries  of  the  Indian  Ocean. 

The  solid  dried  sounds  or  swimming  bladders  of  many  fishes,  are 
largely  shipped  to  China  and  other  parts  under  the  name  of   fish  maws." 

The  Polynemus  plebeius  and  indicua  seem  to  furnish  the  largest  pop* 
tion.  These  fish  are  caught  of  a  great  size,  and  sold  in  the  Calcutta 
bazaar  during  the  cold  season.  This  isinglass  is  also  said  to  be  pro* 
duced  of  good  quality  by  Indian  species  of  SUurus  and  Pimelodui* 
Isinglass,  the  produce  of  Bengal,  has  been  celebrated  in  China  from  the 
earliest  times  ;  it  is  called  there  Fish  sago.  About  2,500  cwts.  of  fish 
maws  are  exported  from  Bombay,  and  smaller  quantities  iix>m  Madras 
and  Bengal  At  Akyab,  fish  maws,  known  locally  as  Zeebaeing,''  are 
produced  to  the  extent  of  80  or  40  maunds  per  annum,  the  price  being 
35  rupees  per  maund.   They  are  exported  to  China  and  the  Straits. 

Among  the  fish  and  other  oils  locally  obtained  or  met  with  in 
commerce  in  the  East,  are  at  Madras,  karahmanoo  fish  oil  (from  Polynemut 
plebeius  and  P.  uronemus),  seri-nei  (shark-liver)  oil,  and  Bochet-fish  liver 
on,  Cooawanoo  oil  from  the  loggerhead  turtle  (Caouana  divacea,  Esch.), 
Amaci  nai  (turtle  oil),  shark  oil,  Bombay  and  Tellichery ;  fish  oil, 
Malabar;  porpoise  oil,  Patna  ;  fish  maw  oil,  Joree  oil,  and  Seephoooil, 
Calcutta  ;  muria  ekam  fish  oil,  Indian  Archipelago  ;  fish  oil,  Japan. 

Fish-liver  oil  is  now  prepared  in  large  quantities  on  the  Western 
and  Malabar  coasts  for  exportation.  That  supplied  to  hospitals  for  the 
use  of  the  troops,  is  obtained  from  the  liver  of  the  skate,  seer,  and 
white  shark  indiscriminately.  From  analysis  and  experiments  made 
in  England,  it  has  been  found  to  equal  in  its  medicinal  properties  the 
best  cod-liver  oil,  but  from  its  disagreeable  taste  and  odour,  it  can  never 
supersede  the  oil  of  Newfoimdland.  A  more  agreeable  kind  of  oil  my 
be  prepared  from  the  livers  of  the  skate  or  seer  fish,  but  when  the  liver  of 
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the  shark  is  also  used  with  the  Mvm  of  the  other  fish,  the  oil  so  ob« 
tained  has  a  very  offensive  odour  and  unpleasant  taste,  which  cannot  by 
any  mechanical  or  chemical  process  be  removed,  however  carefully  it 
niay  be  prepared. 

At  Moutrah,  a  town  situated  in  a  deep  bay  not  far  from  Muscat, 
they  dry  and  export  large  quantities  of  a  diminutive  fish,  about  two 
inches  long,  which  are  packed  in  bales.  This  species  of  fish  literally 
fills  the  waters  of  Oman.  Dr.  Ruschenberger  (*  Voyage  Round  the  World,* 
voL  L,  p.  121),  says, — "  They  sometimes  appeared  in  dense  strata  about 
the  ship,  so  thick  as  completely  to  hide  the  cable  from  view,  which  was 
distinctly  seen  when  they  Were  not  present." 

The  Lales  nobilisy  different  species  of  Polynemus  and  the  Mugil 
Corsula,  daily  cover  the  tables  of  Europeans  in  Calcutta,  who  will  more 
readily  reognise  thes^  fishes  under  the  names  of  the  Begti  or  Cockup, 
Sudjeh,  Tupsi  (Mango  6sh),  and  the  Indian  mullet.  The  mango  fish  is 
80  named  from  its  visiting  the  Indian  rivers  annually  to  spawn,  during 
the  mango  season.  It  arrives  as  soon  as  the  mango,  is  formed  on  the 
tree,  and  disappears  at  the  close  of  the  season,  or  about  the  middle  of 
July.  This  fish  has,  perhaps,  the  most  agreeable  flavour  of  any  in  the 
world,  and  is  so  much  sought  after  by  natives  as  well  as  Europeans, 
that  although  not  so  large  as  a  middling-sized  whiting,  they  are 
sold  at  the  beginning  of  April,  at  from  2  to  4  rupees  (4s.  to  88.) 
per  score.  Before  the  end  of  May,  as  they  become  plentiful,  they  are 
sold  at  2s.  per  score,  and  later  from  two  to  three  score  may  be  had  for 
a  rupee. 

Hilsa  or  sabti,  the  Indian  mackerel,  makes  its  appearance  in  July. 
The  fish  is  delicious  either  boiled,  baked,  or  fried,  but  it  is  generally 
considered  very  unwholesome.  The  natives  devour  it  in  such  quantities 
aa  to  occasion  great  mortality  among  them.  The  fish,  on  being  cured 
with  tamarinds,  forms  a  good  substitute  for  herrings.  It  is  then  known 
l)y  tffe  appellation  of  the  tamarind  fish. 

Burtah,  the  salted  and  spiced  flesh  of  the  suleah  fish,  is  a  piquant 
relish  well  known  at  the  breakfast-tables  of  Bengal ;  other  delicious  fishes 
are  the  Indian  soles,  the  roll  fish,  and  above  all,  the  black  and  white  pom- 
frets,  and  the  Bummaloh,  which  latter  in  a  dried  state,  is  known  by  the 
name  of  the  "Bombay  duck."  The  bazaars  in  Calcutta  are  always 
stocked  with  an  ample  supply  of  dried  fi»h,  which  is  consumed  partly  by 
the  Europeans  and  native  shipping  of  that  port,  partly  by  the  poorer 
classes  of  Bengal  and  the  Upper  Provinces.  Cargoes  of  this  article  are 
annually  imported  by  the  Burmese  and  Arabs. 

In  the  Maldive  Islands  the  bonita  is  thus  prepared : — The  back  bone 
i<j  removed,  and  the  fish  laid  in  the  shade,  and  occasionally  sprinkled 
with  sea  water.  After  a  certain  period  has  elapsed,  the  fish  is  wrapped 
up  in  cocoa-nut  leaves  and  buried  in  sand,  when  it  becomes  hard.  Fish 
thus  prepared  is  known  in  Ceylon,  and  perhaps  over  all  India  by  the 
name  of  cummelmums.    The  pieces  of  this  fish  brought  to  the  market 
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have  a  homj  hardness.  It  is  rasped  upon  rice  to  render  it 
savouTy. 

The  Terossan,  a  large  fish  like  a  salmon  in  shape,  and  of  a  reddish 
colour,  caught  off  Sumatra,  is  delicious  eating.  The  air-bladder,  called 
by  the  natives  lupa  lupa,  is  a  great  article  of  trade,  and  sells  for  30  dola. 
per  picul  at  Penang.  It  is  dried  in  the  sun,  and  the  Chinese  make  great 
use  of  it 

The  Malays  strike  the  porpoise  or  loma,  and  the  paree,  ray  or  skate, 
with  an  iron  harpoon,  to  which  a  long  coil  of  rope  is  attached.  The 
porpoise  is  chased  during  the  day,  but  the  skate  is  harpooned  at  night, 
being  attracted  to  the  boats  by  the  light  of  torches.  The  skate  eome- 
times  attains  to  the  size  of  six  feet  in  diameter  ;  those  of  three  or  four 
feet  in  diameter  are  common.  As  they  come  close  up  to  the  surface, 
they  are  easily  struck.  When  the  barb  has  been  driven  into  the  fish, 
and  the  shaft  has  separated  from  it,  the  skate  dives  with  considerable 
velocity  ;  and  if  large,  it  may  be  secured  after  about  an  hour's  labour. 

Dried  fish  of  three  kinds,  under  the  native  names  of  Plaheng,  Pla- 
salit,  and  Platu  (some  of  them  are  flounders)  to  the  extent  of  79,000 
piculs  of  1331b.,  and  dried  shrimps  to  the  extent  of  1,000  piculs  are 
Annually  exported  from  Siam  to  the  Eastern  ports.  There  is  an  exten- 
sive trade  carried  on  in  China,  and  the  other  Eastern  nations  in 
Crustacea  and  molluscs.  Dried  shrimps  and  prawns  form  a  large  article 
of  commerce.  All  sorts  of  oysters,  mussels,  and  other  shell-fish,  of 
which  there  is  a  great  plenty  and  surprising  variety  in  the  Japanese 
and  other  seas,  are  eaten,  none  excepted — raw,  pickled,  salted,  boiled, 
or  fried.  The  ear-shell  (JlaUotis\  called  Awabi,  is  sought  for  generally 
for  the  fish.  The  flesh  is  cut  into  slices  or  strings,  which  are  extended 
on  a  board  and  dried.  As  this  shell-fish  was  the  common  food  of  their 
necessitous  ancestors,  when  the  Japanese  entertain  company  at  dinner, 
they  always  provide  a  dish  of  it.  Koempfer  states  that  it  has  hence 
become  a  custom  among  all  classes,  when  they  forward  one  another  pre- 
sents of  any  kind,  to  send  along  with  it  a  string  or  piece  of  this  dried 
flesh,  as  a  good  omen,  and  as  a  reminder  of  the  indigency  of  their  fore- 
fathers. Several  species  of  cuttle  fish  dried,  dried  oysters,  mussels, 
cockles,  and  clams,  and  the  dried  ink  fish  (called  Zekat),  are  largely  ex- 
ported from  Japan  for  Chinese  consumption. 

Koempfer,  in  his    Account  of  Japan,"  thus  speaks  of  the  latter  : 

"Ika  is  a  common  sea-qualm.  Both  the  Chinese  and  Japanese 
esteem  it  as  a  scarce  and  delicate  bit.  Fish  are  easier  caught  with  the 
flesh  of  this  qualm  than  with  any  other  bait.  Jako,  or  sepia,  is  another 
sea-qualm,  with  long  tails  or  feet,  at  the  end  whereof  are,  as  it  were, 
small  hooks,  wherewith  the  creature  fastens  itself  to  the  rocks,  or  the 
bottom  of  the  sea ;  it  is  a  common  soccano,  or  side  dish,  and  eaten  either 
fresh,  boiled,  or  pickled.  There  are  two  sorts  of  kurrage,  which  is  also 
of  the  sea-qualm  kind.  One  is  called  midsukurage — ^that  is,  the  white 
qualm.   This  is  common  in  all  seas,  whitish,  transparent,  watery,  and 
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not  fit  to  eat  The  other  is  scarcer,  fleshy,  and  eatable,  after  it  has  been 
prepared,  and  deprived  of  its  sharpness.  It  is  prepared  after  the  follow- 
ing manner  ^ — ^They  first  macerate  them  in  a  solution  of  alum  for  three 
days  together  ;  then  they  rub,  wash,  and  clean  it  till  it  grows  trans- 
parent, which  done,  it  is  pickled  and  preserved  for  use.  Before  the  in- 
fusion, the  skin  is  taken  off,  washed,  pickled,  and  kept  by  itself.  Some 
of  these  sea-qualms  are  so  large  that  two  men  can  scarcely  lift  them  up. 
Pickled,  as  they  are  brought  upon  the  table,  they  are  of  the  same  sub- 
stance, colour,  and  taste  as  the  edible  birds'-nests  brought  from  China  ; 
and  I  have  been  credibly  informed  by  Chinese  fishermen  that  these 
birds'-nests  are  made  of  the  very  flesh  of  this  animal." 

Gnapee  or  Nga-pee  is  made  of  prawns,  shrimps,  or  any  cheap  fish, 
pounded  into  a  consistent  mass,  and  frequently  allowed  to  become 
partially  putrid.  It  is  known  in  commerce  by  the  name  of  Balachong> 
and  laigely  consumed  as  a  condiment  to  rice  in  all  tbe  countries  to  the 
east  of  Bengal,  including  the  southern  part  of  China  and  the  islands  of 
the  Eastern  Archipelago.  Its  distribution  gives  rise  to  an  extensive  in- 
ternal trade,  and  like  the  herrings  and  salt  fish  with  the  negro  population 
of  the  West  Indies,  it  forms  to  the  natives  a  palatable  addition  to  their 
ordinaiy  food.  To  show  its  importance  to  Pegu,  gnapee  to  the  value 
of  142,000/.  was  exported  across  the  frontier  into  Burmah  Proper  in 
the  year  1861.  The  best  balachong  is  said  to  be  made  in  Siam,  being 
compounded  of  dried  shrimps,  pepper,  salt,  and  seaweed  beaten  into 
the  consistence  of  a  tough  paste,  and  then  packed  in  jars  for  use  and 
exportation.  It  is  also  made  and  exported  in  large  quantities  from 
Sumatra.  The  shrimps  (udang)  of  which  they  make  it  are  very  plen- 
tiful, and  there  are  very  many  varieties  as  udang  mangkara  (large 
lobster  shnmp),  udang  gala  (long-  legged  shrimp),  udang  sumut,  and 
udang  pasang,  &c. 

It  has  been  supposed  that  nearly  a  tenth  of  the  population  of  China 
derive  their  means  of  support  from  the  fisheries.  Hundreds  and  thousands 
of  boats  crowd  the  whole  coasts,  sometimes  acting  in  communities, 
sometimes  independent  and  isolated.  There  is  no  species  of  craft 
by  which  a  fish  can  be  inveigled  which  is  not  practised  with  suc- 
cess in  China.  Every  variety  of  net  from  vast  seines,  embracing  miles, 
to  the  smallest  hand-filet  in  the  care  of  a  child.  Fishing  by  night  and 
fishing  by  day  ;  fishing  in  moonlight,  by  torchlight,  and  in  utter  dark- 
ness ;  fishing  in  boats  of  all  sizes ;  fishing  by  those  who  are  stationary 
on  the  rock  by  the  sea-side,  and  by  those  who  are  absent  for  weeks  on 
the  wildest  of  seas ;  fishing  by  cormorants ;  fishing  by  divers  ;  fishing 
with  linesi  with  baskets— by  every  imaginable  decoy  and  device.  There 
is  no  river  which  is  not  staked  to  assist  the  fisherman  in  his  craft. 
There  is  no  lake,  no  pond,  which  is  not  crowded  with  fish.  A  piece  of 
water  is  nearly  as  valuable  as  a  field  of  fertile  land.  At  daybreak  every 
city  is  crowded  with  sellers  of  live  fish,  who  carry  their  commodity  in 
buckets  of  water,  saving  all  they  do  not  sell  to  be  returned  to  the  pond 
or  kept  for  another  day's  service.  z  2 
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A  gentleman  sent  to  China  on  an  agricultural  mission  by  the  Freocli 
Government,  M.  Eogdne  Simon,  has  made  a  valuable  report  on  the 
fish  and  fisheries  of  that  country,  and  has  also  despatched  Bpecimens  of 
several  kinds  which  he  thinks  capable  of  being  bred  in  Europe.  He 
speaks  ot  these  in  the  highest  terms,  and  says  that  it  would  not  be 
difficult  to  select  40  or  50  species  worthy  of  observation.  Among»t 
others  he  reports  is  the  Lo  in  or  king  of  fish,  classed  as  Crenilabrus  by 
Dr.  Bridgman,  measuring  sometimes  six  or  seven  feet  in  length,  weigh- 
ing from  50lbs.  to  2001bs.,  or  more,  and  said  to  be  equal  to  the  famoiiB 
salmon  of  the  Rhine.  Then  come  the  Lein-in-wang  and  the  Kan-in, 
almost  as  good  and  even  larger  than  the  other ;  the  Lin-in,  finer  than 
any  carp  in  Europe,  and  weighing  sometimes  SOlbs.  ;  and  the  Kin-iu, 
or  Tsi-in,  which  does  not  weigh  more  than  from  lOlbs.  to  12lbs.,  andii 
the  finest  and  most  delicate  of  all  i  n  flavour,  partaking  at  once  of  the 
characteristics  of  the  trout  and  sole. 

Whale-fishing  in  the  Indian  Ocean  constitutes  a  large  and  profitable 
trade.  In  this  pursuit,  however,  Great  Britain  has  no  share.  From  Java 
Head  to  Cape  Leeuwin  the  distance  is  about  1 ,600  miles.  Far  and  wide 
along  this  whole  line  of  sea,  ships  of  the  United  States  are  constantly 
cruising  about  in  search  of  whales,  and  occasionally  meet  with  immense 
prizes,  even  within  sight  of  the  colony  which  Great  Britain  has  planted 
on  the  Western  coast  of  the  Australian  continent.  England  in  her  own 
waters  is,  in  this  respect,  England  no  longer,  and  while  ships  of  foreign 
nations  making  light  of  a  voyage  of  13,000  miles,  traverse  the  ocean 
to  fish  on  British  coasts,  carrying  away  annual  prizes  of  industry  to  th« 
value  of  l,000,OOOZ.  sterling,  Great  Britain  looks  on  unheedingly. 

An  American  whaler  is  usually  about  450  tons  burthen,  and  it  la 
supposed  that,  in  all  parts  of  the  Indian  Ocean,  there  are  not  less  than 
eighty  always  cruising  about  at  one  lime.  This  gives  an  aggregate  ton- 
nage of  36,000  tons.  Dutch  and  French  whalers  are  also  occasionally 
to  be  met  with  in  this  region  ;  and  although,  in  point  of  number,  they 
perhaps  do  not  constitute  above  a  tenth  of  the  number  of  American 
vessels,  yet  the  quantities  of  oil  which  they,  too,  succeed  in  taking, 
sometimes  in  British  waters,  illustrate  still  further  the  apathy  of  the 
English  in  regard  to  this  source  of  wealth. 

In  1838,  American  and  French  whalers  cruising  in  the  vicinity  of 
Cape  Leeuwin  captured,  at  one  onslaught,  a  school  of  whales  which 
yielded  about  10,(X)0  barrels  of  oil  estimated  in  value  at  .26,000/. ;  not  a 
single  British  or  colonial  craft  being  present  to  share  in  the  gains.  Ifl 
February,  1845,  several  American  vessels  encountered  and  captured  a 
considerable  number  of  whales  at  Champion  Bay  in  the  27th  de^eof 
8.  lat.,  about  ten  miles  from  the  shore — ^their  operations  being  distinctly 
seen  by  some  colonists  from  land.  The  yield  of  oil  was  on  this  occasion 
upwards  of  6,000  barrels,  estimated  in  value  at  about  16,000/. 

In  October,  1857,  American,  Dutch,  and  French  whalers  cruising 
off  King  George's  Sound  took  prizes  of  oil  amounting  to  12,000  barrels-" 
in  value  about  28,000/.  These  various  captures  were  exclusive  of  extensive 
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ones  made  hj  tibe  same  vessels  in  their  cnuses  farther  out  at  sea,  and 
being  oiily  isolated  occonences  amongst  many  of  a  similar  kind  that 
might  be  named,  they  forcibly  illustrate  the  anomaly  that  British  enter- 
prise, hitherto  so  active  and  vigilant,  shjnld  permit  foreigners  to 
approach  the  veiy  threshold  of  British  territory,  and  carry  away  wealth 
which  is  so  easily  within  their  own  grasp. 

The  whales  on  the  coasts  of  Japan  not  only  afford  oil  in  great 
abundance,  bat  their  flesh,  considered  wholesome  and  nutritions  by  the 
Japanese,  is  lai);ely  consamed.  No  part  of  the  animal  indeed  is  thrown 
away  ;  all  is  made  available  to  some  useful  purpose  or  another.  The 
skin,  wliich  is  generally  black  ;  the  flesh,  which  is  red  and  looks  like 
coai^  beef ;  the  intestines  and  all  the  inward  parts,  besides  the  fat  or 
blubber,  which  is  boiled  into  oil,  and  the  bone,  which  is  converted  into 
umomerable  uses ;  all  is  made  available  to  purposes  of  profit 


CHINA  GREEN. 

BT  PROFESSOR  H.  DUSBAUCB. 

Mr.  Charvin  has  extracted  from  the  Rhamnus  catharticus  a  green 
colouring  matter  similar  to  the  Chinese  green  (greeu  indigo),  but  less 
costly.  This  product  is  in  irregular  plates  with  a  variable  aspect,  ac^ 
cording  to  the  thickness  of  the  plate. 

Like  the  Chinese  Lo-Kav,  this  product  seems  to  be  a  lake — that  is,  a 
combination  of  au  organic  substance  vrith  an  eaithy  matter.  Gradually 
heated,  it  lost  first  water  without  any  sulSlimate  product ;  in  burning,  it 
left  an  iucousiderable  quantity  of  ashes. 

The  following  is  the  result  of  a  cumparative  experiment  done  at  the 
same  time  with  that  product  aud  the  lo-Kav,  with  the  analysis  of  Mr. 
Persoz ; 

Green  Charvin.      Chinese.      Chinese  by  Persoz. 
Water  .       13.5  9.5  9.3 

Ashes      .       .      33.  28.5  28.8 

Colouring  matter     53.5  62.  61.9 

100.0  100.0  100.0 

Mr.  Persoz  defines  the  h-Kav  **  a  lake  fonned  by  cyanine,  having  for 
base  phosphated  magnesia,  alumina,  and  oxide  of  iron.*'  In  Mr.  Char- 
viu's  proceszi  lime  is  only  found,  mixed  with  a  little  alumina  and  silica 
without  phosphoiic  acid,  but  the  colouring  matter  is  the  same  in  the  two 
products.  The  chemical  reactions  of  Mr.  Charvin*s  green  are  similar  to 
the  Chinese  lo-Kav, 

Preparation. — ^In  a  kettle  containing  boiling  water  he  puts  two 
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pounds  of  Rhammus  caiharticus  bark ;  a  few  minutes  a  pink  skim  is 
produced.  He  then  puts  the  whole  into  an  earthen  jar,  well  covered, 
and  then  allows  it  to  rest  till  next  day.  The  liquid  is  yellowish ;  it  is 
decanted  and  lime  water  added  to  it,  which  produces  a  change  ot 
colour ;  it  turns  reddish-brown,  the  liquid  is  put  in  jars — ^very  little 
in  each  one — and  the  whole  is  exposed  to  air  and  light.  The  reddish- 
yellow  colour  is  modified  and  takes  a  green  shade  ;  little  by  little  the 
green  colour  becomes  more  general,  and  is  then  deposited  in  plates. 
All  the  liquids  are  mixed  together  and  carbonate  of  potash  is  added  ; 
or  green  precipitate  is  produced  ;  he  leaves  it  in  deposit,  decants  the 
liquid  and  collects  the  precipitate  and  dries  it. 
The  experiments  of  Mr.  Charwin  prove, 

1st  That  his  green  colouring  matter  is  of  the  same  nature  as  the 
Chinese  lo-Kav,  and  will  dye  silk  in  as  beautiful  a  green  as  the  lo-Kav. 

2nd.  This  matter  is  extracted  from  an  indigenous  plant,  the 
Rhammfis  catharticus. 

3rd.  That  the  process  will  permit  its  manufacture  for  dyers  at  the 
price  of  378.  per  pound. 


ON  JAPANESE  PAPER 

BT  P.  L.  BIMMONDS. 

Extensively  as  paper  is  employed  in  Japan,  we  are  not  yet  thoroughly 
informed  as  to  the  materials  of  which  it  is  manufactured.  A  large 
portion  is,  we  know,  made  from  a  species  of  mulberry,  to  which  Von 
Siebold  has  given  the  name  of  Brofissoneti  KaminokL  Whether  this  is 
a  distinct  species  from  the  Broussonetia  papyrifera^  the  bark  of  which 
is  used  for  making  paper  in  China,  or  only  a  variety,  is  not  yet  dear. 
Some  young  trees  of  the  Japan  mulberry  are,  however,  said  to  have 
been  introduced  recently  into  the  gardens  of  the  Acclimatisation 
Society  of  Paris.  The  tree  might  be  grown  in  various  parts  of  Europe 
and  America,  if  the  culture  were  remunerative  enough  in  the  yield  of 
bark.  It  prefers  a  strong  soil,  especially  of  a  calcareous  nature,  and 
should  be  planted  at  intervals  not  exceeding  three  feet ;  otherwise  the 
branches  would  extend,  whereby  the  bark  would  become  full  of  knots, 
causing  much  loss  of  substance  in  the  manufacture.  The  soU  is  not 
manured  until  the  second  year  ;  in  the  autumn  of  that  year  the  plant  is 
lopped  close  to  the  root ;  and  this  operation,  as  well  as  that  of  manuring 
slightly,  is  repeated  every  second  year.  100  lb.  of  branches  thus  oh- 
tained,  stripped  of  their  leaves,  yield  10  lb.  of  bark.  The  branches, 
on  arriving  at  the  manufactory,  are  put  into  hot  water  for  half  an 
hour  ;  the  bark  can  then  be  easily  stripped  off  by  the  hands,  and  is 
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afterwards  left  in  the  sun  to  dry.  It  is  next  macerated  for  three  daya  in 
river  water  and  bleached  in  the  sun.  These  operations  having  been 
several  times  repeated,  the  hark  is  at  last  boiled  in  a  lye  of  aahes  for 
the  space  of  three  hours,  then  manipulated  for  some  time  to  separate 
any  epidermis  that  may  have  remained  ;  and  lastly,  when  dry,  the  masa 
is  pounded  fine  and  made  into  a  pulp  with  water,  to  which  a  glutinous 
liquid  extracted  from  a  shrub  called  Nebooicko— probably  the  Accuna 
Nemu — is  added  in  the  proportion  of  about  two  pints  per  cwt  of  pulp. 
The  latter  is  then  made  into  sheets  much  in  the  usual  way.  Sir  Ruther- 
ford Alcock  states  that  the  barks  of  different  shrubs  are  used,  and  his 
collection  in  the  International  Exhibition  of  1862  contained  some  60  or 
70  kinds  of  paper,  with  the  various  applications  for  pocket-handker- 
chiefs, bank-notes,  printing  and  room-paper,  waterproof  clothing,  imi- 
tation leather,  &c. 

In  Kcempfer^B  Amsenitatea  exoticae,"  there  is  an  account  of  the 
mode  of  preparing  Japanese  paper,  which  veiy  much  resembles  the 
Chinese.  The  plants  used  for  the  purpose  are  there  called  KaadsL  The 
botanical  description  of  Koempfer  is  Papyrus  fructi  mori  cdsa,  sive  morns 
sativay/jlis  urticce  mortuas,  cortice  papyrifera.  According  to  this  descrip- 
tion, the  plant  cannot  be  other  than  the  paper  mulberry  tree,  which,  as 
aheady  remarked,  is  very  like  the  ku-chu  of  the  Chinese. 

Every  year,  after  the  fall  of  the  leaves,  the  young  shoots,  already 
rather  thick,  are  cut  off  in  lengths  of  three  to  four  feet,  and  made  up 
into  bundles  in  order  to  be  boiled  in  soda  ash.  They  are  tied  together 
and  placed  upright  in  a  very  large  and  closely  covered  vessel.  The 
boiling  is  carried  on  imtil  the  bark  loosens  and  the  wood  is  left  bare. 
It  is  then  allowed  to  cool,  and  the  wood  split,  in  order  to  remove  the 
"Whole  of  the  bark,  which  is  then  put  into  water  from  three  to  four 
hours.  When  the  bark  is  sufficiently  tender,  the  black  skin  is  scraped 
off,  and  at  the  same  time  the  annual  bark  is  separated  from  the  bark  of 
those  branches  which  are  not  yet  so  old.  The  youngest  bark  gives  the 
finest  and  best  paper.  That  made  from  the  older  bark  is  blackish,  but 
not  unpleasant.  Bark  more  than  a  year  old  must  be  thrown  aside,  as  it 
yields  a  very  coarse  paper.  Parts  which  are  knotty,  thick  and  other- 
'wiae  faulty,  are  also  picked  out,  and  very  ordinary  paper  made  there- 
from. 

When  the  bark  is  duly  arranged  according  to  its  different  qualities. 
It  is  boiled  in  ley,  and  during  the  boiling  is  stirred  with  a  thick  rod, 
occasionally  adding  fresh  ley  to  prevent  its  boiling  over,  and  to  replace 
the  loss  by  evaporation.  The  bark  is  allowed  to  boil  until  it  can  be 
rubbed  to  pieces  between  the  fingers,  and  forms  a  paste.  To  make  the 
two  pieces  of  timber  are  set  crosswise  on  a  tub,  and  covered  with 
straw,  upon  which  are  placed  wood  ashes,  over  which  boiling  water  is 
poitted. 

The  bark,  after  boiling,  is  taken  out  of  the  vessel  and  washed.  This 
▼aahing  is  a  delicate  operation,  as  it  must  not  be  carried  too  far.    If  the 
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•tuff  is  only  sliglitly  washed^  the  paper  is  strong  and  firm,  but  coarse, 
and  of  little  value  ;  if  it  be  too  much  washed^  the  paper  is  beautifully 
white,  but  weak,  runs,  and  is  useless  for  writing.  Experience  only 
teaches  how  the  washing  is  to  be  done,  which  must  be  in  running  water. 
The  stuflf  is  thrown  into  a  strong  basket,  through  which  the  water  only 
can  pass,  and  continually  agitated  until  it  is  sufficiently  pure. 

To  make  fine  paper,  the  stuff  is  washed  twice,  but  in  a  cloth  instead 
of  a  basket ;  for  the  more  it  is  washed,  the  more  the  bark  disunites,  and 
the  greater  the  loss.  In  the  process  of  washing,  the  knots  and  other 
extraneous  substances  are,  as  much  as  possible,  removed. 

When  the  stuff  is  sufiiciently  washed  it  is  thrown  on  a  strong, 
smooth  wooden  table,  and  beaten  by  two  or  three  men  ^ith  sticks,  and 
a  hard  wooden  implement  called  "  kusnocki,"  until  it  is  as  clean  as 
paper.  It  is  now  put  in  water  and  stirred  until  it  forms  a  paste.  The 
paste  is  washed  in  a  tub,  into  which  is  then  poured  a  slimy  and 
glutinous  fluid,  prepared  by  steeping  rice  and  the  root  Oreni  {altea  radice 
viscosGy  Flore  ephemero  magna  puniceo)  in  water.  The  mixture  is  stiired 
with  a  rod  until  the  three  substances  are  well  mixed,  and  form  a  liquid 
and  uniform  paste.  The  sheets  are  then  made  on  forms,  which  consist 
of  rushes.  Nothing  now  remains  but  to  dry  the  paper.  The  sheets  are 
laid  on  a  table  covered  with  a  mat,  and  between  each  sheet  there  is 
placed  a  board  called  kama-kura,  that  is,  cushion.  This  board,  some- 
what larger  than  the  sheet,  is  of  use  to  remove  the  sheet  subsequently. 
Each  heap  is  also  covered  with  a  mat,  upon  which  a  board  is  laid,  and 
gradually  a  heavier  weight,  in  order  to  press  out  the  water.  The  next 
day  the  weight  is  removed,  and  one  sheet  after  another  lifted  with  a 
rod  and  placed  on  a  thin  board,  to  which  it  is  made  to  adhere  by  hand, 
and  then  placed  in  the  sun.  The  thoroughly  dried  sheets  are  collected, 
cut,  and  taken  to  the  warehouse. 

The  steeping  in  rice  water  makes  the  paper  white  and  strong.  This 
size  is  prepared  in  a  glazed  earthen  pot,  in  which  the  grains  of  rice  are 
soaked  in  water.  The  pot  is  at  first  slowly  shaken,  afterwards  more 
quickly,  then  cold  water  is  added,  and  the  whole  strained  through  a 
cloth.  The  remaining  rice  is  put  in  fresh  water,  and  the  process  re- 
peated so  long  as  the  rice  gives  a  glutinous  matter.  Japan  rice  is  ex- 
cellent for  this  purpose,  as  it  is  the  whitest  and  most  glutinous  of  Asia. 

The  liquid  from  Oreni  is  prepared  by  putting  the  cut  and  bruised 
root  in  water.  In  twelve  hours  the  water  is  glutinous.  According  to 
the  season  of  the  year  more  or  less  of  this  liquid  is  used,  and  the  whole 
art  of  making  good  paper  depends  upon  the  quantity  of  Ortni  used. 

The  coarse  paper  for  packing  purposes  is  prepared  in  the  same  way 
from  the  bark  of  the  shrub  Kadse-kadsura^  which  Koempfer  calls, 
papyrus procumhensy  lactescens  folio  longe-lanceato,  cortice  cartaceo.^ 

Japan  paper  is  strong,  made  in  large  sheets,  and  so  much  like  linen 
that  it  may  be  mistaken  for  it. 

Dr.  Hawk  describes  the  process  much  in  the  «ame  manner.  In  De- 
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cember,  he  says,  after  the  tree  has  shed  its  leaves,  they  cnt  off  the 
branches  about  three  feet  in  length,  and  tie  them  in  bundles.  They 
are  then  boiled  in  a  lye  of  ashes  in  a  covered  kettle,  till  the  bark  is  so 
shrunk  that  half  an  inch  of  the  wood  may  be  seen  projecting  at  either 
end  of  the  branch.  When  they  have  become  cool,  the  bark  is  stripped 
and  soaked  in  water  three  or  four  times,  until  it  is  soft,  when  the  fine 
black  skin  is  scrax>ed  off  with  a  knife.  The  coarse  bark  is  then  sepa- 
rated from  the  fine  ;  that  from  the  young  branches  make  the  finest 
paper.  The  bark  is  boiled  again  in  fresh  ley,  continually  stirred  with  a 
stick,  and  fiesh  water  fi-om  time  to  time  added.  It  is  then  put  in  a  sieve 
and  taken  to  a  brook,  and  here  the  bark  is  incessantly  stirred  till  it 
becomes  a  pure  pulp.  It  is  now  thrown  into  water  and  separates  in 
the  form  of  meal.  This  is  put  into  a  small  vessel  with  a  decoction 
of  rice  and  a  species  of  Hihiseus,  and  stirred  until  it  has  attained  a  tole- 
rable consistence.  It  is  then  poured  into  a  large  vessel  from  whence  it 
is  taken  out  and  put  in  the  form  of  sheets  on  mats  or  layers  of  grass 
straw ;  these  sheets  are  laid  one  upon  another  with  straw  between, 
and  pressed  to  force  the  water  out.  After  this  they  are  spread  upon 
boards  in  the  sun,  dried,  cut,  and  gathered  into  bundles  for  sale.  This 
paper  wiU  better  endure  folding  and  last  longer  than  ours. 


THE  ECONOMIC  PRODUCTS  OF  THE  PALMYRA  PALM. 

BT  WILLDLM  FERGUSON. 

The  Borassus  Jlabelliformis  is  one  of  those  palms  enjoying  the  widest 
geographical  distribution.  A  glance  at  one  of  the  maps  in  Berghaus's 
or  Johnston's  Physical  Atlas,  showing  the  range  of  the  most  remarkable 
plants,  will  help  to  illustrate  this  fact. 

The  number  of  uses  for  which  the  Palmyra  is  employed  may  be 
said  to  be  almost  infinite  ;  indeed  one  of  the  Eastern  languages,  the 
Tamil  spoken  in  a  portion  of  the  region  which  the  tree  acknowledges 
as  its  native  country,  possesses  a  poem  entitled  "Tala  Vildsam," 
enumerating  no  fewer  than  800  different  purposes  to  which  the  Palmyra 
may  be  applied,  and  this  poem  by  no  means  exhausts  the  catalogue. 

Fruit, — The  spadix  bearing  the  fruits  is  generally  simple,  and 
covered  with  a  single  sheath  or  spathe  as  in  the  Areca  Catechu  and  cocoa- 
nut  palms,  but  it  is  sometimes  compound  and  bearing  two  bunches  of 
fruit  in  a  compound  spathe.  The  fruits  are  with  beautiful  regularity, 
arranged  round  the  spadix  in  three  rows,  and  whichever  way  examined, 
are  found  in  nearly  opposite  pairs.  Each  spadix  bears  from  ten  to 
twenty  fruits,  and  one  of  these  spadices,  with  the  fruits  ripe,  would  be 
nearly  as  much  as  a  man  could  carry.  Each  palm  bears  seven  or  eight  of 
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these  epadices,  so  that  a  tree  often  bears  about  150  fruits  in  one  season ; 
each  fruit  is  about  the  size  of  a  young  child  s  head.  The  fruits,  when 
young,  are  pretty  distinctly  three  cornered,  but  when  old,  the  pulp  round 
the  nuts  so  swells  as  to  give  the  fruit  the  appearance  of  a  perfect  globe. 

The  ripe  fruits  or  drupes  contain  two  or  three  nuts  embedded  in  a 
mass  of  soft  yellow  pulp,  intermixed  with  dark  straw-coloured  fibre  or 
coir.  These  nuts  are  oblong,  and  a  good  deal  flattened,  and  covered  with 
a  mass  of  short  fibre  which  adheres  to  them.  Besides  this  fibre  they  are 
covered  with  a  thick  shell,  so  difficult  of  fracture  that  the  Tamils  say 
an  elephant  cannot  break  them. 

Leaves  or  Fronds, — The  fronds  are  fan-leaved,  armed  with  spines 
radiating  from  a  common  centre,  and  the  stipes  serrated  at  their  edges. 
The  fan  part  is  about  four  feet  in  diameter.  It  answers  as  a  kind  of 
umbrella  when  held  by  the  stem  over  one's  head.  The  spines  are  cut 
off  and  the  middle  is  formed  into  large  fans  called  vissaries  and  pun- 
kahs. These  are  lacquered  for  sale,  or  used  plain  as  may  suit  the  taste 
of  the  purchaser,  but  one  never  sees  a  Budhist  priest  without  one  of 
the  smaller  sort,  or  a  fan  of  some  kind  or  other  ;  of  which  some  are 
heart-shaped,  others  circular  with  handles  of  carved  ivory. 

The  leaves  of  this  tree  as  well  as  those  of  the  talapat  tree  are  used 
instead  of  paper  by  the  natives.  They  write  letters  upon  them,  which 
neatly  rolled  up,  and  sometimes  sealed  with  a  little  gum  lac,  pass 
through  the  post  office.  During  the  operation  of  writing,  the  leaf  is 
supported  by  the  left  hand,  and  the  letters  scratched  upon  the  surface 
with  the  stylus.  Instead  of  moving  towards  the  right  hand  which  per- 
forms the  writing,  the  leaf  is  moved  in  a  contrary  direction  by  means 
of  the  thumb. 

All  their  olas  or  books  treating  of  religions  and  the  healing  art,  &c, 
are  transcribed  on  them,  but  in  a  language  elevated  above  the  common 
idiom.  The  leaves  of  both  these  palm  trees  lie  in  folds  like  a  fan,  and 
the  slips  stand  in  need  of  no  other  preparation  than  merely  to  be  sepa- 
rated and  cut  smooth  and  even  with  a  knife,  after  having  been  slowly 
dried  in  the  shade  and  rubbed  with  oiL  Their  mode  of  writing  upon 
them  consists  in  carving  the  letters  with  a  fine  pointed  style,  and  in 
order  that  the  characters  may  be  the  better  seen  and  read,  they  rab 
them  over  with  an  ink  made  of  lamp  black,  or  some  other  substance, 
and  a  solution  of  gum,  so  that  the  letters  have  altogether  the  appear* 
ance  of  being  engraved. 

The  iron  point  made  use  of  on  these  occasions,  is  either  set  in  a 
brass  handle,  which  the  Moormen  and  others  carry  about  them  in  a 
wooden  case,  and  which  is  sometimes  pix  inches  in  length,  or  else  it  is 
formed  entirely  of  iron,  and  together  with  the  blade  of  a  knife  designed 
for  the  purpose  of  cutting  the  leaves  and  making  them  even,  set  in  a 
knife  handle  common  to  them  both,  into  which  handle  it  shuts  up,  so 
that  it  may  be  carried  by  the  owner  about  with  him_,  and  be  always 
ready  at  hand. 
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On  sach  dips  all  tlie  letters  and  edicts  of  the  Dntcb  Government 
used  to  be  written,  and  sent  round  open  and  unsealed.  When  a  single 
slip  was  not  sufficient,  several  were  bound  together  by  means  of  a  hole 
xuade  at  one  end,  and  a  thread  on  which  they  were  strung.  If  a  book 
had  to  be  made  for  the  use  of  the  Wihares  or  any  other  purpose,  they 
sought  for  broad  and  handsome  slips  of  talapat  leaves,  upon  which 
they  engraved  the  characters  very  elegantly  and  accurately,  with  the 
addition  of  various  figures  delineated  upon  them  by  way  of  ornament. 
All  the  slips  had  then  two  holes  made  in  them,  and  were  strung 
upon  an  elegantly  twisted  silken  cord,  and  covered  with  two  thin 
wooden  boards.  By  means  of  the  cord,  the  leaves  .aie  held  even 
together,  and  by  being  drawn  out  when  required  for  use,  they  are 
separated  from  each  other  at  pleasure. 

In  the  finer  binding  of  these  kind  of  books,  the  boards  are 
lacquered,  the  edges  of  the  leaves  cut  smooth  and  gilded,  and  the  title 
is  written  on  the  upper  board  ;  the  two  cords  are  by  a  knot  or  jewel, 
secured  at  a  little  distance  from^  the  boards,  so  as  to  prevent  the 
book  from  falling  to  pieces,  "but  sufficiently  distant  to  admit  of  the 
Tipper  leaves  being  turned  back  while  the  lower  ones  are  read.  The 
more  elegant  books  are  in  general  wrapped  up  in  silk  cloth,  and  bound 
round  by  a  riband  in  which  the  Burmese  have  the  art  to  weave  the 
title  of  the  book.  The  palmyra  books  are  never  much  beyond  two  feet 
in  length  and  two  inches  in  breadth,  as  the  parchment-like  ribs  between 
the  little  ribs  will  not  admit  of  their  increase  in  size. 

Narrow  strips  of  the  leaf  are  braided  into  winnows,  hats,  and  caps, 
haskets,  mats,  and  bags ;  the  baskets  are  used  for  drawing  water  as  well 
as  other  purposes,  and  the  bags  not  only  for  carrying  rice,  salt,  &c,  in 
small  quantities,  but  for  storing  grain,  being  made  very  large  and 
strong,  while  the  mats  are  necessary  for  the  natives,  not  only  to  sit,  eat, 
and  sleep  on,  but  for  drying  various  kinds  of  fruit,  treading  out  this 
grain  and  many  other  purposes.  On  the  stem  of  the  leaf  is  a  very  hard 
and  strong  covering  like  that  on  the  bamboo  or  rattan,  which  slit  off  is 
formed  into  coarse  strong  ropes. 

Each  tree  has  from  twenty-five  to  forty  fresh  green  leaves  upon  it  at 
a  time,  and  of  these  the  natives  frequently  cut  off  twelve  or  fifteen  annu* 
*lly,  or  a  greater  number  once  in  two  years,  to  be  devoted  to  various  pur- 
poses, as  well  as  with  the  view  to  enable  the  fruit  to  ripen  and  increase 
lu  size.  When  the  leaves  are  intended  for  thatch,  or  for  making  fences, 
^hey  are  placed  flat  on  the  ground  in  layers  over  each  other,  and  often 
^th  weights  upon  them  to  assist  in  the  process  of  flattening  them.  The 
thatch  formed  of  these  does  not  last  longer  than  two  years,  nor  is  it  so 
handsome  as  that  made  from  the  plaited  cocoa-nut  leaves.  The  leaves 
^J^e  very  dose  and  elegant  fences. 

Toddy, — ^At  the  season  when  the  inflorescence  begins  to  appear, 
when  the  spathes  have  had  time  to  burst,  the  "  toddy-drawer"  is  at 
work  in  the  palmyra  groves.  His  practised  eye  soon  fixes  on  those  trees 
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fit  for  the  "  scalping  knife/'  and  if  they  have  not  dropped  the  foot 
sulk  of  the  leaves,  the  first  operation,  if  the  trees  are  valuable,  is  to 
wrench  them  otf.  This  done,  the  toddy-drawer,  armed  with  his  leathern 
protector  for  his  hreast,  his  raceme-batten  of  wood,  his  small  thongs, 
straight  and  crooked  knives,  with  the  side  leather  pouch  to  contain 
them,  procures  a  piece  of  tough  jungle  vine,  or  a  strip  the  stalk  of  a 
young  palmyra  or  cocoa-nut  tree,  which  he  converts  into  a  sort  of  loop, 
uf  such  dimensions  as  to  admit  of  his  feet  getting  through  to  a  space 
large  enough  to  allow  them  to  clasp  the  tree.  This  done  he  puts  his 
feet  in  this  thong,  stands  close  to  the  tree,  stretches  himself  at  fall 
length,  clasps  it  with  his  hands,  and  pulls  his  feet  up  as  close  to  his 
arms  as  possible  ;  again  he  slides  up  his  hands,  and  repeats  the  process, 
until  by  a  species  of  screw  process,  he  ascends  to  the  summit  of  the  tree. 

An  expert  climber  can  draw  toddy  from  about  forty  trees  in  a  few 
hours.  In  .laffna  a  distinction  is  made  between  toddy  and  sweet  toddy, 
the  former  called  by  the  Tamils  "  culloo  "  is  the  fermented,  the  latter 
the  uufermented  juice. 

Toddy  serves  extensively  as  yeast,  and  throughout  Ceylon  no  other 
is  employed  by  the  liakers ;  large  quantities  of  it  are  also  converted 
into  vinegar,  used  for  pickling  gherkins,  limes,  the  undeveloped  leaves 
of  the  cocoa-nut,  and  palmyra  trees,  and  other  substances  ;  but  by  far 
the  greatest  quantity  is  boiled  down  for  jaggery  or  sugar.  About  1,000 
tons  are  said  to  be  manufactured  of  it  in  Ceylon. 

According  to  Forbes  three  quarts  of  toddy  will  make  1  lb.  of  jaggery. 
Malcolm  remarks  that  jaggery  resembles  maple  sugar,  and  that  in  the 
neighbourhood  of  Ava,  one  pound  sells  for  the  third  of  a  penny.  In  J aflfna 
3  lbs.  are  sold  for  2d.  The  usual  process  of  making  jaggery,  as  pursued 
at  Jaffna  is  exceedingly  simple.  The  sweet  toddy  is  boiled  until  it 
becomes  a  thick  syrup,  a  small  quantity  of  scraped  cocoa-nut  kernel 
is  thrown  in  that  it  may  be  ascertained  by  the  feel  if  the  syrup 
has  reached  the  proper  consistency,  and  then  it  is  poured  into  small 
baskets  of  palmyra  leaf,  where  it  cools  and  hardens  into  jaggery.  In 
these  small  plaited  palmyia  baskets  it  is  kept  for  home  consumption ; 
Bent  coastwise,  chiefly  to  Colombo,  or  exported  beyond  seas  to  be  re- 
fined. To  make  vellum  or  crystallised  jaggery,  which  is  extensively 
used  as  a  medicine,  the  process  is  nearly  the  same  as  for  the  common 
sugar,  only  the  syrup  is  not  boiled  for  so  long  a  period. 

The  pot  which  contains  it  is  covered  and  put  aside  for  some  months, 
at  the  end  of  which  period  the  crystals  are  formed  in  abundance.  The 
juice  of  the  palmyra  is  richer  in  saccharine  matter  than  that  of  most 
other  pabns,  in  consequence,  perhaps,  of  the  tree  more  generally  growing 
in  dry  sandy  soil  and  in  a  dry  climate.  The  great  fault  of  the  jaggery 
made  at  Jaffna  seems  to  arise  from  the  too  free  application  of  lime,  a 
small  quantity  of  which  is  absolutely  necessary  to  prevent  fermentation. 
Jaggery  forms  an  article  of  commerce  from  the  upper  to  the  lower 
provinces  of  Burmah,  and  is  also  of  importance  in  some  of  the  islands 
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of  the  Indian  Archipd^a  Bes^uies  being  exported  in  laT>;e  qaantities 
bom.  Oejlim.  forms  a  oonsdenUe  portion  of  the  food  of  the  TamU 
people  of  Jaffioa.  Amoa^  a  Tariety  of  purposes  to  which  it  is  put,  is 
that  of  being  mixed  vith  the  white  of  and  with  lime  from  burnt 
coral  or  shells^  The  result  is  a  tenacious  mortar,  cap;tble  of  receiving  so 
beautiful  a  polish  that  it  can  with  difiEiculty  be  distinguished  from  the 
finest  white  marble. 

Timber. — A  fuSl  grown  pahuTra  is  from  sixty  to  seventy  feet  high ; 
its  trunk  at  the  bottom  is  abuut  five  and  a  half  feet,  at  the  top  two  and 
a  haif  feet  in  circumference.  Its  wood  is  generally  known  in  Ceylon 
and  the  maxitime  ports  of  India.  Large  quautities  of  it  are  exported 
from  Point  Pedro  and  other  ports  of  Jiitfha  to  Madras  and  Colomba 
At  certain  seasons  of  the  year,  the  felling,  splitting,  dressing,  and  ex- 
porting of  it  give  work  to  thousands  of  the  Tiunii  people  of  the 
northern  peninsula  of  Ceylon.  The  trees  have  to  arrive  at  a  consider* 
able  age  before  they  are  of  use  for  timber ;  when  a  hundred  years  old 
they  are  excellent.  The  wood  of  this  palm  near  the  circumference,  when 
of  sufficient  age,  is  remarkably  hard,  black,  heavy,  and  durable,  and  uni- 
versally used  for  rafters  in  pent-roofed  houses,  for  which  ptirpose  Rox- 
burgh states  it  is  the  best  wood  in  India.  The  centre  is  soft  and  spongy, 
containing  little  else  than  a  coarse  kind  of  farinaceous  matter,  inter- 
mixed with  some  soft,  white  woody  fibres  and  is  cut  out,  as  the  black 
exterior  hard  part  only  is  employed.  The  wood  is  capable  of  taking  a 
fine  poUsh.  Its  specific  gravity  is,  according  to  Mr.  Mendis,  sixty- 
five  pounds  per  solid  foot  For  house  building  and  various  domestic 
purposes,  the  timber  is  the  most  generaUy  used  of  the  palm  tribe. 
Pillars  and  posts  for  the  verandahs  of  houses,  well-sweeps,  joists,  and 
reepers  or  laths,  &c.,  are  made  frooi  it  The  trunk  is  split  into  four  for 
rafters,  into  eight  for  reepers,  and  these  are  dressed  with  an  adze.  From 
the  structure  of  the  fibres,  it  splits  easily  in  the  direction  of  its  length, 
but  supports  a  greater  cross  strain,  than  any  other  wood ;  iron  nailS) 
however,  will  rust  rapidly  in  it 

Palmyra  trunks  split  into  halves,  with  the  heart  scooped  out,  are 
used  as  spouts  for  various  purposed,  but  more  especially  for  carrying 
away  the  water  from  the  eaves  of  houses.  The  dark  outside  wood  of 
very  old  trees  is  used  to  some  extent  in  Europe  for  umbrella  handles^ 
walking  canes,  paper  rulers,  fancy  boxes,  wafer  stamps,  and  other 
articles. 

KeUngoes. — ^The  nuts  are  collected  and  buried  in  heaps  in  the  ground. 
When  dug  up  after  the  space  of  three  months,  the  young  shoots  called 
kelingo  supply  the  inhabitants  with  a  nourishing  aliment  In  size, 
colour,  andvshape  they  resemble  a  parsnip,  and  look  like  a  cold  potato. 
In  its  fresh  state  it  will  keep  good  for  a  couple  oi  months,  and  when 
well  dried  in  the  sun,  for  a  whole  year.  In  this  state  they  are  called 
odials.  When  reduced  to  flour  or  meal,  the  favourite  cool  or  gruel  ii 
made  of  it 
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Pwuifoo.— The  pulp  of  the  fruit  is  preserved  for  use  in  the  following 
manner.  The  ripe  fruits  are  put  into  old  baskets  containing  water,  and 
are  then  squeezed  by  the  hand  till  the  pulp  forms  a  jelly.  Layers  of 
this  jelly  are  spread  on  palmyra  leaf  mats  to  dry  on  stages.  Layer  atter 
layer  is  deposited  to  the  number  of  about  fifteen.  These  are  left  in  the 
sun  about  a  fortnight  or  three  weeks,  only  covered  at  night,  and  pro- 
tected from  the  dew  and  rain.  The  best  sort  is  called  Pimatos,  and  the 
tough  withery  kind  made  from  the  remaining  fruits  gathered  at  the  end 
of  the  season,  which  is  much  in  favour.  Tot  Punatoo.  Punatoo  is  sold 
by  the  mat  at  3s.  to  6s.  each  (about  1,000  pints  of  three  nuts  each  being 
sufficient  for  a  mat),  and  is  the  chief  food  of  the  islanders  of  Ceylon,  and 
of  the  poorer  classes  of  the  Peninsula,  for  several  months  of  the  year. 


A  Tbeatise  on  Sugar  Machinery,  &c.   By  N.  P.  Burgh,  Engineer. 
E.  and  F.  N.  Spon. 

This  is  a  most  valuable  work  on  a  subject  on  which  but  little  has 
hitherto  been  published.  The  manufacture  of  sugar  machinery  in  this 
country  rests  in  very  few  hands,  and  there  has  been  a  disposition  to 
withhold  rather  than  to  furnish  any  information  to  the  public,  unless  it 
were  some  specific  inquiry  as  to  the  cost  of  parts  of  machinery.  Mr. 
Burgh*s  work  comes,  therefore,  most  opportunely,  looking  at  the  high 
prices  of  sugar,  and  the  steady  extension  of  cultivation  in  the  East  and 
West  Indies,  the  Mauritius,  Natal,  Brazil,  and  other  quarters.  It 
treats  of  the  processes  of  producing  sugar  from  the  cane,  and  refining 
moist  asid  loaf  sugar,  home  and  colonial,  as  Y^ell  as  the  practical  mode 
of  designing,  manufacturing,  and  erecting  the  machinery,  together  with 
rules  for  the  proportions  and  estimates.  The  estimates  given  are 
very  full,  clear,  and  explicit  on  all  points  of  cost  for  the  minutest 
article.  Crushing  mills,  boilers,  clarifiers,  heaters,  pumps,  tanks, 
vacuum  pumps,  receivers,  centrifugal  machines,  charcoal- burning  fiiP' 
naces,  and  retorts,  are  all  figured  and  described  in  four  single  and 
twelve  folding  plates. 

Mr.  Burgh's  work  will  be  equally  valuable  to  the  producers  snd 
refiners  on  the  Continent,  as  to  the  sugar  planters  of  the  two  Indies, 
Natal,  and  Louisiana,  and  the  refiners  of  New  South  Wales,  Victoria, 
and  America.  The  whole  getting  up  of  the  work  is  admirable,  snd 
will  command  for  it  a  ready  sale  in  all  quarters  interested  in  sugar  pio 
duction. 
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Petrolbum  and  its  Producjts.   By  A.  Norman  Tate,  F.C.S.  London : 
J.  W.  Daviea. 

The  trade  in  petroleum  has  already  attained  to  such  a  magnitude, 
that  Mr.  Tate  has  done  good  service  to  the  public  in  issuing  this 
treatise,  which  gives  an  account  of  its  history,  origin,  composition, 
uses,  and  commercial  value,  the  methods  employed  in  refining  it,  and 
the  properties,  uses,  &c.,  of  its  products.  Mr.  Tate  has  dealt  with  the 
subject  thoroughly  and  exhaustively  in  all  its  branches,  and  his  little 
work  may  be  recommended  as  a  reliable  hand-book  for  all  interested  in 
this  substance. 


The  Ghost  as  Produced  in  the  Spectre  Drama,  &c.    By  H. 
Dircks,  C.E.   E.  and  F.  Spon. 

Mr.  Dircks  has,  we  think,  been  ill-advised  in  thrusting  so  much  of 
his  private  quarrels  in  the  matter  of  the  ghost  apparatus  before  the 
pubhc.  More  than  one-half  of  this  little  book  of  100  pages  is  taken 
up  with  details  and  extracts  from  correspondence,  and  remarks  upon  the 
manner  in  which  he  has  been  treated.  It  would  seem  that  the  right  of 
representing  his  phantasmagoria  inventions  was  freely  presented  by  him 
to  the  Polytechnic  Institution,  and  what  Mr.  Dircks  complains  of  is,  that 
hia  name  as  the  inventor  has  been  almost  generally  withheld,  and  that 
^ving  been  thus  liberal  to  the  Institution,  common  justice  demanded^ 
that  at  least  the  honour,  when  honour  was  due,  iahould  have  been  awarded. 
This  appears  to  be  the  sore  point.  The  book  before  us,  divested  of  this 
personal  discussion,  would  have  been  interesting .  enough  ;  for  Mr. 
Dircks  not  only  gives  us  the  benefit  of  all  his  progressive  discoveries 
m  the  matter,  from  the  paper  first  read  at  the  British  Association 
Meeting  at  Leeds,  in  1858,  to  the  more  recent  improvements,  with  fuU 
explanations  of  the  machinery,  apparatus,  and  processes  adopted  in 
these  ghost  dramas,  and  further  favours  the  public  with  a  number  of 
iiew  adaptations.  As  a  curious  description  of  these  spectral  illustra- 
tions, the  book  is  most  interesting. 


The  Colouring  Matters  Derived  from  Coal  Tar.    By  Prof.  H. 
Dussauce.   Philadelphia ;  Baird. 

A  useful  compilation  of  the  most  important  and  recent  information 
relative  to  the  coal  dyes  now  so  extensively  used.  The  several  colours, 
aiid  the  practical  mode  of  employing  them,  are  specifically  given, 
and  the  theory  of  the  fixation  of  colours  and  mordants  popularly  ex- 
plained. 
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An  Inquibt  into  the  Nature  of  Hsat,  &c.   By  Zeiah  Colboin. 
London :  E.  and  F.  Spon. 

The  author  considers  that  the  prevalent  hypotheses  respecting  the 
nature  and  precise  mode  of  action  of  heat  are  unsatisfactory,  and,  therefore, 
advances  opinions  and  theories  of  his  own.  The  subject  is  one  of  great 
interest  to  all  who*  have  to  do  with  the  question  of  steam,  the  prepa- 
ration of  metals,  or  any  of  the  other  various  and  important  industiial 
applications  of  heat   We  quote  the  following  extract : — 

"  Heat  is  supposed  to  be  extruded  from  irom  by  hammering  it, 
until  it  is  red>hot,  upon  an  anvil ;  thus  (bearing  in  mind  that  we  are  all 
along  dealing  with  a  supposition)  savages  obtain  fire  by  robbing  Bticks 
of  dry  wood  together ;  thus  Desaigues,  by  subjecting  fluids  to  strong 
pressure,  rendered  them  luminous;  thus  compressed  air  inflames  tinder, 
thus  the  heads  of  wooden  piles  sometimes  burst  into  a  blaze  under  the 
heavy  and  rapid  blows  of  a  steam  pile-driving  engine  ;  thus  a  camion- 
shot,  striking  an  iron  armour  plate,  often  throws  off  a  flash  of  fire,  and 
is  aftenv'ards  found  to  be  too  hot  to  be  handled ;  thus  the  turning, 
boring,  drilling,  planning,  and  polishing  of  metals  are  attended  with 
the  development  of  heat ;  thus  the  agitation  of  the  sea  in  a  storm  is 
found  to  have  warmed  the  water.  The  same  effect  being  produced  also 
by  the  compression  of  water  in  an  hydraulic  press  ;  and  thus,  in  short, 
heat  is  supposed  to  be  extruded  wherever  friction  or  compression  takes 
place  ;  and,  indeed,  wherever  atoms  of  ordinary  matter  of  any  kind  ap- 
proach each  other. 

The  separation  of  material  atoms  cannot,  upon  the  same  supposition, 
be  effected  except  through  the  agency  of  heat  or  electricity,  which  latter 
appears  to  be  a  linear  form  of  heat,  acting  in  definite  directions  only, 
and  not  in  the  contagious  and  diflPusive  manner  of  so-called  "  solar'* 
heat  and  the  ordinary  heat  of  combustion.*' 


PUBLICATIONS  RECEIVED. 

Enquete  sur  le  Commerce  et  la  Navigation  de  V  Algerie  (Alger  Bas- 
tide). — A  familiar  Epistle  to  Robert  J.  Walter  (Saunders,  Otley,  and 
Co.) — Skin  Diseases  and  their.  Cure,  by  a  Diathetical  Treatment.  By 
Edwin  Payne,  M.D.  Renshaw. 


THE  TECHNOLOGIST. 


THE  TECHNTOLOaY  OP  SOME  OP  THE  PRODUCTS  OF  THE 
DISTILLATION  OF  GOAL. 

BT  WILLIAM    FBOCTEB,  H.D.,  F.C.S. 

Some  years  ago  Dr.  Ure  wrote  thus : — There  ia  not,  perhaps,  any 
waste  article  of  our  manufacturing  industry  which  has  been  so  singularly 
neglected  as  coal-tar,  and  yet  there  can  be  but  very  few  which  offer  any- 
thing like  so  fair  a  field  for  the  exercise  of  skill  and  ingenuity."  At 
tiie  present  time  what  a  different  state  of  things  exists  ;  for  there  is 
perhaps  no  substance  which  has  been,  and  is  being,  so  fully  investigated 
as  Coal-tar,  or  which  has  produced  results  so  serviceable  to  the  arts, 
inamifiactures,  and  domestic  comfort,  or  which  has  shown  more  fully  the 
value  of  science  in  suggesting  plans  for  the  utilization  of  waste  sub- 
stances. We  have  now  lai^e  manufactories  established  solely  for  the 
Production  of  Coal-tar,  and  substances  capable  of  affording  it  are  brought 
most  distant  lands.  It  is  a  singular  fact  that  every  substance  pro- 
duced by  the  distillation  of  these  coals,  shales,  bitumens,  &c.,  has  some 
valuable  economic  application.  Although  the  illuminating  oil  is  fre- 
quently the  primary  object  of  the  manufacturer,  the  advance  of  Science 
has  enabled  him  to  utilize  a  large  number  of  secondary  products  which 
Would  otherwise  have  been  waste.  It  is  to  the  consideration  of  these 
*^ndary  products  that  this  paper  is  to  be  devoted. 

When  coal-tar  is  submitted  to  distillation,  a  light  oil  or  naphtha  in 
^he  first  instance  passes  over,  then  a  heavy  or  dead  oil,  and,  lastly,  pitch 
remains  behind  in  the  retort  By  distilling  in  this  way  there  is  obtained 
100  parts  of  coal-tar,  about  9  parts  of  naphtha,  60  parts  of  dead 
H  and  31  parts  of  pitch. 

In  a  laige  number  of  places  in  various  parts  of  the  world,  an  inflam- 
^ble  liquid  exudes,  to  which  the  term  naphtha  is  applied,  such  as 
VOL.  rv.  A  A 
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PerBian  naphtha,  Biinnese  naphtha,  &c.,  but  it  is  now  more  exactly 
applied  to  the  light  oil,  which  is  the  result  of  the  action  of  heat  in 
organic  niJitter.    Naphtha,  and  its  chief  constituent  Benzole,  has,  on 
account  of  its  numerous  applications,  become  an  important  commercial 
article  and  one  of  special  manufacture  from  coal,  shales,  or  some  of  the 
natural  tars  or  naphthas.  The  process  by  which  it  is  procured  from  coal 
is  of  this  kind.  Tar  obtained  from  coal  at  a  comparatively  low  tempera- 
ture, is  placed  in  large  iron  stills  and  distilled  by  direct  steam.  The 
distillate  constitutes  "  rough  naphtha,"  is  very  impure  and  has  a  foul 
odour  due  to  the  presence  of  a  large  number  of  organic  impurities  ;  it 
contains  basic  and  acid  oils  and  neutral  hydro-carbons.    To  remove 
these  and  purify  it,  the  naphtha  ia  transferred  to  large  cylindrical 
vessels  lined  with  lead ;  through  them  passes  a  vertical  shaft  capable  of 
being  rotated,  furnished  with  blades  pierced  with  holes.  Sulphuric  acid 
is  now  run  into  the  vessel  and  mixed  with  the  naphtha  by  rotation  of 
the  shaft.  Most  of  the  basic  oils,  &c.,  are  absorbed,  and  the  acid  of  a  tarry 
consistence  subsides  to  the  bottom  of  the  vessel  and  is  drawn  off.  When 
the  naphtha  is  required  to  be  highly  rectified,  it  is  a  second  time 
treated  with  the  acid.   The  naphtha  still  retains  in  solution  the  acid 
oils,  some  sulphuric  acid  as  well  as  sulphurous  acid  produced  by  deoxi- 
dation.    To  remove  these  substances  and  effect  further  purity,  the 
naphtha  is  treated  with  caustic  soda  in  an  apparatus  similar  to  that  used 
for  the  acid.  The  liquid  is  then  distilled  and  constitutes  the  Coed  Naphtha 
of  commerce,  and  is  mainly  composed  of  a  series  of  hydro-carbons,  of 
which  Benzole  constitutes  the  larger  part   Benzole  or  Benzene  (C^s 
or  Oj,  Hg,  H  Hydride  of  Phenyl)  is  at  ordinary  temperatures  a  clear 
colourless  liquid  with  a  somewhat  fragrant  odour,  and  at  32°  freezes  to 
a  white  substance  like  camphor.    Its  sp.  gr.  is  0.85,  if  it  is  lower,  im- 
purity or  adulteration  is  indicated.   Benzole  was  discovered  in  1828  by 
Prof.  Faraday  during  some  investigations  into  the  nature  of  oil  gas,  and 
was  prepared  artificially  by  Mitscherlisch,  by  the  distillation  of  Benzoic 
acid  with  lime.   It  boils  at  177°,  and  this  being  a  lower  temperature 
than  the  hydro-carbons  with  which  it  is  associated  in  naphtha,  pass  into 
vapour,  affords  a  ready  method  of  separation  by  fractional  distillation 
On  these  principles  the  benzole  is  separated  from  the  naphtha  in  an 
ingenious  apparatus  devised  by  Mr.  Mansfield  ;  it  consists  of  a  met&l 
still  of  about  two  gallons  capacity.   A  worm  passes  from  the  top  of  the 
still  through  a  closed  cistern  full  of  water,  and  communicates  with  a 
discharge  pipe  connected  with  a  condensing  apparatus.   Naphtha  being 
placed  in  the  vessel  and  heat  applied,  nothing  comes  over  until  the 
water  in  the  cistern  reaches  177°,  Benzole  i&  then  condensed.  The  pipe 
being  surrounded  with  water  can  never  attain  a  temperature  higher  than 
212°,  the  result  is  that  all  the  hydro-carbons  as  toluol,  cumol,  cymol, 
&c.,  which  are  not  volatile  at  212°  are  condensed  and  fall  back  into  the 
still,  a  second  distillation  keeping  the  head  at  180°  or  190°  produces  an 
extremely  pure  article.   The  residue  which  is  left  in  the  still  is  by  no 
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means  valueless,  and  is  adapted  for  nearly  all  the  purposes  for  which 
ordinary  coal  naphtha  is  applicable.  If  Benzole  is  required  free  from  all 
admixture,  it  must  be  frozen  and  placed  in  a  funnel  that  the  impurities 
may  drain  away. 

Although  equally  well  adapted  for  many  of  the  economic  purposes 
for  which  they  are  used,  Benzole  has  these  advantages  over  Naphtha,  the 
odour  is  less  unpleasant  and,  being  more  volatile,  it  is  more  rapidly  and 
effectually  removed  by  evaporation.  Under  the  name  of  Benzine  CoUas, 
Sherwoodole,  &c.,  Benzole  has  been  extensively  used  to  remove  grease 
and  fatty  matters  from  all  textile  fabrics,  and  Mr.  Calvert  has  made  such 
application  the  subject  of  a  patent,  and  cites  a  large  number  of  purposes 
for  which  it  is  adapted.  In  order  to  remove  grease,  etc.,  from  these 
articles,  if  small  they  are  simply  rubbed  with  it ;  but  on  a  large  scale, 
they  are  put  into  a  suitable  vessel  and  the  naphtha  is  run  in  ;  after  a 
time  it  is  drawn  off  and  the  fabrics  are  submitted  to  pressure  to  remove 
as  much  as  possible  of  the  adhering  liquid.  After  being  used  in  this 
manner  the  naphtha  or  benzole  is  not  wasted,  but  is  freed  by  distilla- 
tion from  the  greasy  matters  which  it  has  dissolved,  and  which  may  be 
utilized  as  a  lubricant  for  machinery,  etc.  The  powerful  solvent  pro- 
perties which  Benzole  possesses  over  a  large  class  of  resinous  substances 
has  given  to  it  an  extensive  economical  application.  It  is  one  of  the 
materials  used  for  the  solution  of  caoutchouc  in  the  manufacture  of 
Macintosh  waterproof  articles.  One  method  of  making  vulcanised 
India-rubber  consists  in  rubbing  caoutchouc  softened  by  naphtha  with 
sulphur  and  heating  to  320^.  It  dissolves  gum  mastic,  etc.,  camphor, 
wax  and  essential  oils  with  great  facility,  and  for  some  of  these  pur- 
poses is  becoming  an  important  agent  in  the  researches  of  organic 
chemistry.  Some  resins  such  as  copal,  etc.,  which  are  only  slightly 
acted  upon  by  the  liquid,  dissolve  readily  in  the  vapour  at  its  point  of 
condensation,  hence  its  probable  utility  for  varnish  purposes.  A  cheap 
polish  and  furniture  paste  have  long  been  made  with  naphtha,  and  also 
a  cheap  varnish  with  gum  dammar.  But  in  this  direction  the  light 
spirit  procured  during  the  distillation  of  petroleum,  etc.,  for  illuminat- 
ing oils,  promises  to  be  of  great  service.  The  presence  of  these  light 
oils  is  detrimental  to  the  goodness  of  the  heavier  oils  used  for  illumina- 
tion, inasmuch  as  the  presence  of  the  former  is  the  cause  of  the  ex- 
plosibility  often  possessed  by  the  latter.  Obtained  during  rectification 
they  were  at  first  looked  upon  as  little  more  than  waste  products,  but 
lately  have  been  introduced  into  commerce  under  the  name  of  turpen- 
tine substitute,  turpentole,  etc.  The  recent  high  price  of  turpentine 
has  caused  a  great  demand  for  the  article  as  a  substitute  in  preparing 
paints,  common  varnishes,  etc. 

Benzole  is  one  interesting  point  in  the  passage  of  coal  to  colour,  and 
is  dependent  upon  the  peculiar  action  which  nitric  acid  exercises  upon 
it,  having  as  its  result  the  production  of  Nitro-Benzole  ;  other  chemical 
agents  convert  this  fluid  into  Aniline,  the  basis  of  the  larger  part  of  the 
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beautiful  coal-tar  dyes  ^bchnolooist,  vol.  iL  p.  428).  Having  the 
peculiar  odour  as  well  as  flavour  of  oil  of  bitter  almonds,  nitro-benzole 
forms  an  efficient  substitute  for  that  substance  both  as  a  flavouring  and 
perfume,  and  is  often  sold  for  such  purposes  under  the  name  of  essence 
of  mirbane.  For  culinary  uses  nitro-benzole  has  the  great  advantage  of 
being  innocuous  whilst  the  oil  of  bitter  almonds  is  a  deadly  poison.*  Its 
•  chief  application  as  a  perfume  is  in  soap-making,  and  for  this  puipose 
it  iB  found  to  be  better  adapted  than  the  true  oil. 

Both  Benzole  and  Naphtha  are  highly  inflammable,  bum  with  a  dull, 
smoky  flame,  but  in  a  properly  constructed  lamp  they  yield  on  com- 
bustion a  cheap  and  brilliant  light  Some  years  ago  naphtha  was  ex- 
tensively used,  being  burnt  in  a  lamp  of  similar  construction  to  the 
paraffine  lamps,  or  in  a  state  of  vapour  as  Holliday's  lamp.  But  on 
account  of  the  extreme  volatility  of  naphtha,  and  the  property  which 
the  vapour  has  of  forming  an  explosive  mixture  with  atmospheric  air, 
leading  to  serious  accidents,  the  use  of  this  substance  is  completely 
superseded  by  the  various  paraffiine  oils,  except  in  the  instance  of  the 
flaming  and  smoky  light  used  at  our  markets  and  fairs :  mixed  withalcohol, 
naphtha  constitutes  an  efficient  burning  fluid,  and  is  largely  used  on  the 
Continent  where  spirit  is  cheap.  Some  such  compound  has,  I  belie?e, 
lately  been  proposed  to  take  the  place  of  oil  for  lighting  railway  car- 
nages, the  liquid  being  bomt  in  a  state  of  vapour  by  au  appropriate 
arrangement. 

Ordinary  coal  gas  when  transmitted  through  naphtha  or  benzole 
receives  a  considerable  addition  to  its  illuminating  powers.  Mr.  Lowe 
upwards  of  twenty  years  ago  first  suggested  and  patented  this  method. 
He  passed  coal  gas  through  a  rectangular  box  containing  tiays  of 
naphtha ;  in  passing  over  it  the  gas  became  impregnated  with  the  hydro- 
carbon. He  calculated  that  1,000  cubic  feet  of  naphthalised  gas 
were  equal  in  illuminating  power  to  2,000  cubic  feet  of  ordinary  gas,  and 
that  the  saving  to  the  consumer  by  adopting  his  process  was  twenty-five 
per  cent  Within  the  last  year  or  two  this  plan  has  been  adapted  to 
many  of  the  London  street  lamps,  and  has  been  made  a  subject  of 
special  investigation  by  Dr.  Letheby.  He  says,  for  this  purpose  the 
naphtha  must  be  colourless  and  of  a  sp.  gr.  not  less  than  0*830,  and 
not  more  than  0*860,  and  should  yield  70  per  cent  of  volatile  naphtha  at 
266<^,  and  20  per  cent  at  302^.  This  gives  continuously  eight  grains 
of  hydro-carbon  to  each  cubic  foot  of  gas,  and  raises  the  iUomi- 
nating  power  60  per  cent  over  the  unnaphthalised.  A  company 
has  lately  been  established  in  this  country  to  carry  on  the  naphthar 
lising  of  gas  as  well  as  to  bum  it  in  a  state  of  vapour  mixed 
with  air,  under  the  name  of  the  atmospheric  light  The  latter  plan  of 
lighting  was  tried  some  years  ago  in  America  and  abandoned,  I  belieTe, 
on  account  of  its  impracticability.  The  plan  is  to  drive  a  current  of  air  by 

*  That  nitro-benzole  in  food  is  innocuous  is  questionable  froni  several  recent 
oases  that  have  come  before  the  public. —Ewtoh. 
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means  of  machinery  (that  nsed  in  America  was  the  motive-power  of  a 
descending  weight)  through  a  vessel  of  the  hydro -carbon,  kept  slightly 
warm  to  assist  evaporation ;  the  air  saturated  with  the  vapour  is  then 
burnt  as  gas.  It  is  by  no  means  probable  that  this  light  will,  as  it  is 
stated,  supersede  coal  gas,  for  below  a  certain  temperature  the  air  will 
not  carry  sufficient  vapour  to  furnish  a  good  light,  and  in  cold  weather 
the  benzole  condenses  in  the  pipes,  and  the  liquid  itself  requires  the 
application  of  heat 

Inspired  in  a  state  of  vapour  benzole  possesses  ansssthetic  properties, 
and,  like  chloroform,  produces  insensibility  to  pain ;  but  it  has  not 
come  into  general  use  for  this  purpose,  unpleasant  symptoms  having 
displayed  themselves  on  several  occasions  in  those  who  have  taken  it. 
It  has  been  employed  medically  with  success  as  an  external  application 
in  some  affections  of  the  skin  ;  for  itch  I  have  found  benzole  an  effectual 
and  speedy  remedy. 

On  many  occasions  and  for  many  reasons  the  detection  of  benzole  is 
frequently  a  matter  of  importance.  Dr.  Hofmann  has  furnished  us  with 
a  ready  method  of  detecting  it.  The  liquid  to  be  ezanuned  is  warmed 
in  a  test-tube  with  fuming  nitric  acid,  it  is  then  diluted  with  water, 
and  shaken  up  with  ether,  which  dissolves  the  nitro-benzole  formed. 
The  ethereal  solution  is  separated  by  a  pipette  and  mixed  with  an  equal 
volume  of  alcohol  and  hydrochloric  acid,  and  granulated  zinc  is  then 
added.  After  five  minutes  the  mixture  is  saturated  with  potass  and 
shaken  up  with  ether  and  the  ethereal  solution  being  evaporated  on  a 
watch-glass,  the  addition  of  a  drop  of  a  solution  of  chloride  of  lime 
strikes  the  purple  colour  indicative  of  aniline. 

Carbolic  Acid  (C12  H«  0,  HO),  called  also  Phenol  and  Phenylic 
add  is  another  important  product  of  the  distillation  of  coaL  When 
those  portions  of  the  acid  of  coal-tar  which  distil  between  300°  and 
400^  are  mixed  with  a  hot  solution  of  potash,  a  crystalline  mass  results, 
which  is  resolved  by  water  into  a  light  oil  and  heavy  alkaline  liquid, 
when  the  latter  is  neutralized  by  hydrochloric  acid,  the  impure  carbolic 
acid  separates  as  a  light  oil.  This  is  purified  by  the  action  of  chloride 
of  calcium  and  distillation,  exposed  to  a  low  temperature,  and  the 
crystals  formed  drained  from  the  mother  liquor  and  carefully  preserved 
from  air.  The  crystals  are  colourless  and  deliquescent,  fuse  at  96^  and 
pass  into  vapour  at  370?  Carbolic  add  has  an  odour  of  creosote,  in  fiict 
&  great  deal  of  the  creosote  met  with  in  commerce  is  only  carbolic  acid 
more  or  less  impure.  It  is  one  great  cause  of  the  offensive  odour  of 
some  coal  oils. 

The  disinfecting  power  of  cool-tar  has  long  been  known,  a  property 
which  is  due  to  the  carbolic  acid.  It  belongs  to  that  class  of  colytios 
^own  as  antiseptics,  whose  action  is  to  prevent  putrefaction  by  arrest- 
ii>g  it  in  a  singular  way,  without  destroying  the  organic  matter,  bat  at 
the  same  time  do  not  allow  decay  to  go  on.  Injected  into  the  bodies 
of  animalB,  it  preserves  them  unaltered  in  contact  with  the  air,  and 
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M.  Lemaiie  says  that  a  human  body  can  be  preserved  with  less  than  fifty 
centimes  of  it.  The  best  mode  of  using  it  as  a  disinfectant  is  a  mixture 
of  sulphite  of  lime  and  carbolate  of  lime ;  this  constitutes  "  M'Dougall'B 
disinfecting  powder."  In  such  a  combination  the  carbolic  acid  prevents 
patrefaction,  and  the  sulphurous  acid  acts  as  an  ordinary  disinfectant, 
according  to  Schonbein,  in  the  act  of  taking  one  part  of  oxygen  to  itself 
converts  another  portion  into  ozone,  which  produces  the  disinfecting 
result  The  manufacture  of  disinfectants  has  now  become  a  r^ular  and 
large  one,  and  is  carried  on  by  Mr.  M^Dougall,  near  Oldham.  He  uses 
the  powder  to  prevent  decomposition  in  stables,  cow-houses,  or  in  any 
accumulations  of  putrescible  matter,  and  generally  for  the  prevention  of 
decomposition  in  manures.  The  solution  is  employed  in  dissecting- 
rooms  for  the  destruction  of  the  noxious  smelL  A  liquid  is  also  pre- 
pared with  carbolic  acid  and  lime  water,  which  is  applied  to  destroy  the 
bad  effects  of  sewers,  and  acts  by  stopping  the  generation  of  gases  in 
sewer  water,  or  in  any  accumulation  of  animcd  refuse.  The  liquid  is 
likewise  adapted  to  prevent  the  decomposition  of  meat  brought  to 
market,  or  of  dead  animals. 

Carbolic  acid  has  considerable  power  of  producing  colour,  and 
by  the  action  of  various  chemical  agents  upon  it,  valuable  blue, 
red,  and  yellow  dyes  have  been  made.  This  property  may  be 
shown  by  dipping  a  piece  of  deal  wood  in  carbolic  acid  and  then 
into  nitric  acid,  when  it  acquires  a  blue  colour ;  mixed  with 
anmionia  and  chloride  of  lime  carbolic  acid  becomes  blue,  whilst  if 
mixed  with  sulphuric  acid  and  added  to  perchloride  of  iron,  the 
liquid  assumes^^a  purple  hue.  Mixed  with  lime  and  exposed  to  the  air, 
it  yields  rosolic  acid,  and  a  rich  red  colour  is  produced.  An  interesting 
circumstance  connected  with  this  fact  was  mentioned  by  Mr.  Calvert  at 
the  Meeting  of  the  British  Association  at  Aberdeen,  showing  the  value 
of  science  to  conmierce.  It  was  noticed  that  large  quantities  of  the 
calico  sent  to  India  became  of  a  rose  colour,  and  therefore  unmarketable, 
thereby  both  in  the  cost  of  shipping  and  injury  of  the  article  entailing  a 
heavy  loss  to  the  manufacturer.  Mr.  Calvert  investigated  the  matter, 
and  found  that  the  staining  was  due  to  rosolate  of  lime,  the  formation  of 
which  he  traced  to  the  following  cause.  The  bales  of  cotton  were  pro- 
tected from  wet  by  a  waterproof  felt,  in  the  manufacture  of  which  a 
solution  of  gutta  percha  in  impure  coal  naphtha  had  been  used.  Fnder 
the  influence  of  the  warm  and  damp  atmosphere  of  India,  the  carbolic 
acid  became  volatilized,  and  coming  into  contact  with  the  Ume  in  the 
calico,  was  converted  into  rosolate  of  lime.  The  discovery  of  the  cause 
in  this  manner  prevented  any  similar  accident  again  happening.  Kosolic 
acid  is  produced  by  the  action  of  oxalic  and  sulphuric  acids  on  carbolic 
acid,  and  constitutes  one  of  the  dyes  mentioned  as  attainable  from  the 
latter  substance.  This  action  gives  rise  to  the  production  of  a  beautiful 
red  solution,  but  by  reason  of  the  alteration  which  light  produced  upon 
it  could  not  for  a  long  time  be  made  available  as  a  dye  ;  another  ob- 
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fitacle  was  the  impossibility  of  fixing  it  to  constitute  a  finst  colour. 
Lately  these  difficulties  have  been  overcome  by  Guinon,  who  by  combin- 
ing this  sabstance  with  ammonia,  has  produced  a  beautiful  pennanent  dye, 
used  largely  for  printing  muslins,  and  known  under  the  name  of  peonine. 
That  the  introduction  of  nitrogen  in  this  manner  endows  non-azotised 
v^etable  substances  with  a  power  of  fixation,  and  likens  them  iu  this 
respect  to  animal  substances,  is  a  highly  interesting  scientific  fact  The 
yellow  dye  afforded  by  carbolic  acid  is  the  result  of  the  action  of  nitric 
acid  upon  it,  and  its  conversion  into  Picric  acid,  which  is  de]>osited  in 
yellow  crystals.  Picric  acid  is  also  known  under  the  names  of  Carbazotic 
acid  and  Nitrophenic  acid,  and  was  introduced  for  dyeing  purposes  about 
six  years  ago  by  Messrs.  Guinon,  Mamas,  and  Bonny,  of  Lyons.  The  colour- 
ing property  is  very  considerable,  one  part  of  the  acid  in  300,000  parts 
of  water  communicates  a  yellow  tinge  to  the  liquid.  All  animal  fabrics 
are  dyed  with  facility  of  a  brilliant  yellow  and  fast  colour,  one  part 
of  picric  acid  in  water  with  a  little  sulphuric  acid  gives  1,000  times 
its  weight  of  silk  a  moderate  yellow  colour.  Acted  upon  by  the  pro- 
toxide of  iron,  a  red  dye  (picramic  acid)  is  the  result,  whilst  with  oxide 
of  copper  it  gives  a  yellow  green  dye.  The  blue  dye,  Azuline,  is  pre- 
pared by  the  action  of  Aniline  on  Peonine.  On  account  of  the  property 
which  picric  acid  has,  of  forming  sparingly  soluble  salts  with  potash,  it 
is  used  as  a  test  with  that  alkali.  Its  well  marked  colour  and  bitter 
taste  has  caused  it  to  be  employed  for  mixing  with  some  poisonous  sub- 
stances for  tlie  purpose  of  preventing  accidents.  Picric  acid  has  medici- 
nal properties,  having  anti-periodic  powers  similar  to  quinine.  One 
great  impediment  to  its  administration  exists  in  the  fact  that  a  yellow 
colour  of  the  skin  is  produced  in  those  to  whom  it  is  administered. 

Mr.  BetheU  has  proposed  with  great  advantage  the  employment  of 
oil  of  tar  as  a  method  of  preserving  wood  and  preventing  decay  in 
timber ;  this  power  is  in  a  great  measure  due  to  the  carbolic  acid  of 
the  oiL  The  protection  is  due  to  the  prevention  of  absorption  of  mois- 
ture, to  the  coagulation  of  the  albumen,  to  the  general  prevention  of 
decomposition,  and  is  at  the  same  time  so  noxious  to  animal  and  vege- 
table life,  that  the  attacks  of  insects  are  repelled,  and  the  growth  and 
propagation  of  fungi  prevented.  The  mode  of  application  consists  in 
placing  the  timber  in  strong  closed  cylinders  under  pressure,  similar  to 
a  steam  boiler ;  a  vacuum  is  produced  by  an  air-pump,  and  the  hydro- 
carbon forced  into  the  wood  by  a  pressure  of  1501bs.  on  the  square  inch. 
As  much  as  18lb.  have  been  forced  into  a  cubic  foot  When  a  quantity 
equal  to  lOlb.  to  each  cubic  foot  has  been  forced  in,  the  process  is  com- 
plete. Railway  sleepers  prepared  in  this  manner  have  been  in  use  for 
twenty  years,  and  at  the  end  of  that  time  found  comparatively  sound. 
It  is  said  that  by  this  process  the  common  and  softer  woods,  such  as 
Scotch  fir,  are  rendered  as  durable  and  firm  as  the  best  oak.  The  gene- 
ral use  of  this  method  of  preserving  wood  on  a  large  scale  resolves  itself 
into  a  question  of  cost. 
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Dr.  Ashby,  in  the  *  Mechanics'  Magazine/  gives  an  entirely  new  ap- 
plication for  carbolic  acid,  and  thinks  that  it  would  be  found  useful  in 
grinding,  filing,  boring,  or  sawing  in  metal  work,  on  account  of  possess- 
ing that  which  he  calls  "  pro-frictional  powers,"  as  opposed  to  the 
"  anti-frictional  powers  "  of  oil,  which  keeps  surfaces  asunder  by  the 
interposition  of  a  thin  fine  film,  whilst  carbolic  acid  seems  to  briDg 
them  -together.  The  medicinal  properties  of  carbolic  acid  have  been 
lately  highly  spoken  of  in  diarrhoea,  and  in  obstinate  vomitmg, 
and  in  the  proportion  of  one  part  to  seven  of  water,  has  been 
used  with  great  success  as  a  local  application  to  fetid,  ill-<ionditioned 
ulcers,  and  speedily  cures  some  skin  diseases.  It  is  said  to  be  an  effec* 
tual  remedy  for  the  foot-rot  in  sheep. 

Naphthaline  (Oo  Hs  )  is  another  product  of  the^istillation  of  coal, 
and  in  cold  weather  condenses  in  the  pipes  la  such  quantities,  that  it  has 
been  called  the  gas-maker^s  nuisance.  When  pure  it  is  a  beautiful  white 
crystalline  substance.  Insoluble  in  water,  but  soluble  in  alcohol  and  ether. 
By  the  action  of  the  strong  acids,  especially  the  nitric,  a  large  number 
of  substances  of  the  highest  interest  to  the  chemist  are  produced.  At 
present  no  economic  application  has  been  found  for  naphthaline,  which 
the  large  quantity  capable  of  being  procured  with  facility  renders  very 
desirable,  it  is  true  that  by  the  action  of  various  reagents,  purple,  violet, 
yellow,  shades  of  red  and  blue  can  be  produced,  yet  on  account  of  their 
fugitive  nature  and  incapability  of  being  fixed  bo  far,  they  are  not  com* 
mercially  successful  for  dyeing  purposes. 

Paraffine  (C^o  H20)  is  a  solid  crystalline  substance  existing  in  small 
quantity  in  coal  tar,  but  obtained  for  commercial  purposes  from  the  resi* 
duimi  of  the  distillations  carried  on  for  the  manufacture  of  illuminating 
oils.  After  the  lamp  oil  is  separated,  a  heavy  oil  is  left ;  tMs  being 
submitted  to  a  temperature  of  30^,  the  paraffine  solidifies,  and  is  removed 
by  pressure,  the  liquid  oil  being  used  for  lubricating  machinery,  &c. 
After  this  separation  the  crude  paraffine  is  purified  by  being  submitted  to 
the  action  of  sulphuric  acid  and  soda  alternately,  and  then  appears  like 
spermaceti,  being  both  tasteless  and  inodorous.  The  striking  chemical 
character  of  parafl^e  is  the  indisposition  it  possesses  to  combine  with 
other  substances,  and  a  power  of  resisting  the  action  of  the  most  powerful 
reagents.  Nitric  and  sulphuric  acids  do  not  a£fect  it  at  ordinary  temperar 
tures ;  the  same  is  the  case  with  the  alkalies,  chlorine,  &c.  The  fat  oils,  the 
essential  oils,  and  ether  dissolve  it  readily,  alcohol  sparingly.  Chemicall/ 
it  is  solid  olefiant  gas,  a  fact  which  causes  it  to  bum  witih  a  most  bril- 
liant, white,  and  clear  flame.  This  latter  property,  coupled  with  a  bean, 
tiful  appearance  and  remarkable  transparency,  constitutes  it  a  formi- 
dable opponent  to  wax  and  spermaceti  in  the  manufacture  of  candles, 
over  both  of  which  it  possesses  considerable  advantages  in  regard  to 
transparency,  high  temperature  of  fusion,  great  illuminating  power  and 
freedom  from  grease.  The  transparency  enables  the  manufacturer  to 
produce  coloured  candles  of  paraffine  with  a  quantity  of  colouring  matter 
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80  small,  that  the  burning  properties  are  not  interfered  with  by  the  in- 
troduction of  a  large  qoautitj  of  incombustible  materials  found  to  be 
required  with  wax,  &c  The  coloured  candles  tinted,  red,  mauve,  violet, 
crimson,  &c,  by  the  coal-tar  dyes,  and  produced  by  the  Messrs.  Field 
in  various  designs,  are  really  beautiful  objects.  The  temperature  at 
which  this  substance  becomes  fluid  varies  with  the  source  from  which  it 
is  obtained ;  that  from  Boghead  coal  fuses  at  114^,  that  from  Bitumen 
at  110®,  whilst  the  paraffine  from  Rangoon  tar  requires  a  heat  of  140*^ 
before  it  melts.  A  high  melting  point  is  an  important  matter  in  candle 
making ;  for  under  such  circumstances  the  well  which  is  formed  at  the  base 
of  the  wick  during  burning,  containinga  supply  of  liquid  matter  ready  to  be 
drawn  up  by  the  wick  for  combustion,  is  preserved  intact,  and  "  gutter- 
ing" obviated.  Paraffine  candles  bum  with  a  clear,  white,  smokeless 
flame.  According  to  Dr.  Letheby,  weight  for  weight,  the  illuminating 
power  is  22  per  cent  greater  than  sperm,  40  per  ent.  greater  than  wax, 
46  per  cent,  greater  than  stearine,  and  58  per  cent,  greater  than  compo- 
site ;  or  to  estimate  it  in  another  way,  the  light  produced  by  98lb.  of 
paraffine  is  equal  to  that  of  1201b.  of  sperm,  or  1381b.  of  wax,  or  1441b. 
of  stearine,  or  1551b.  of  composite  candles.  According  to  Dr.  Frankland, 
the  cost  of  light  in  relation  to  other  candles  is,  paraffine,  3s.  lOd.;  speim 
6a.8d.;  wax,  7s.  2d.  Paraffine  is  now  extensively  used  to  supply  the  place 
of  sulphur  in  dipping  matches,  thus  remedying  the  suffocating  odour 
produced  by  the  formation  of  sidphurous  acid  when  a  lucifer  is  ignited. 
After  the  separation  of  these  important  substances  with  euch  manifold 
applications  and  uses,  Pitch  is.  left  as  a  residuum,  but  not  as  a  waste 
product  A  comparatively  recent  application  of  it  is,  the  conversion  of 
imall,  almost  valueless,  coal  into  an  excellent  kind  of  coke.  The  pitch 
is  ground  and  mixed  with  seven  or  eight  parts  of  coal,  and  put  into  a 
cokeing  oven,  the  vapour  of  the  pitch  becoming  decomposed,  deposits  its 
carbon  on  the  coke  in  the  process  of  burning,  which  increases  greatly 
the  product  from  a  given  quantity  of  coal.  A  manufacture  of  patent 
fuel  from  pitch  is  also  carried  on  largely  near  the  coal  beds  of  Wales,  by 
grinding  and  mixing  it  with  small  coal,  heating  together,  and  then  by 
great  pressure  moulding  it  into  bricks,  when  a  compact  mass  is  formed 
in  some  respects  superior  to  coaL  The  other  applications  of  pitch  con- 
rist  in  its  use  for  asphalting  roads  and  roofs ;  it  is  also  employed  in  ship- 
building and  in  the  preparation  of  lamp-black. 

Such,  then,  are  the  most  important  points  in  the  technology  of  the 
destructive  distillation  of  coal,  and  few  subjects  are  more  extensive  or 
more  interesting.  Abstruse  scientific  researches  have  given  these  valu- 
able products  to  us,  and  made  known  and  developed  their  wide  applica- 
tion. The  labours  of  Dr.  Faraday  into  the  nature  of  benzole  may  be 
looked  upon  as  the  starting  point,  and  the  further  development  is  due 
to  the  industry  of  chemists  of  our  own  time.  There  is  doubtless  yet  a 
mine  of  wealth  to  be  explored,  both  in  a  scientific  and  commercial  sense, 
capable  of  producing  results  probably  as  little  expected,  as  at  first  was 
the  appearance  of  our  brilliant  but  well-known  tar  dyes. 

VOL.  IV  B  B 


298 


OILS  AND  FATS. 


BT   CAMPBELL  IfORFIT. 


Although  some  fatty  bodies  are  very  different  &om  others  in  their 
chemical  natnie,  and  all  of  them  differ  from  the  essential  oils,  yet  heing 
often  used  in  the  same  branch  of  manufacture  indiscriminately,  they 
may  be  embraced  together  as  a  class  under  the  term  Oleics. 

By  far  the  larger  proportion  of  oils  and  feits  agree  in  being  composed 
of  a  fat  add,  united  to  a  base  called  gilycerine.  The  three  principal  acids 
are  stearic,  margaric,  and  oleic ;  when  stearate  or  margarate  of  glycerine 
predominate  (the  compound  being  called  stearin  or  margarin),  the  fat  is 
more  solid,  as  tallow,  suet,  &c.;  when  oleate  of  glycerine  (called  alflo 
olein)  is  in  sufficient  quantity,  the  fat  is  fluid  or  oily,  as  olive  oil  The 
chemical  connection  between  margaric  acid,  which  is  a  solid  crystalline 
fat,  and  vinegar  or  acetic  acid,  and:  the  connection  between  acetic  acid 
and  common  alcohol,  are  pointed  out  in  an  essay  published  in  the 
'  Journal  of  the  Franklin  Institute,*  1848.  Now  since  formic,  acetic,  and 
valeric  acids  can  be  shown  to  be  derived  from  wood-spirit,  common 
alcohol,  and  fusel  oil,  which  are  their  respective  alcohols,  we  may  infer 
that  the  higher  f&t  acids  have  also  their  alcohols.  The  investigations  of 
Brodie  in  wax  seems  to  point  out  such  alcohols  and  their  adds.  The 
general  formula  for  this  fat  acid  series,  the  most  extended  series  yet 
developed  in  organic  chemistry,  is  Cn  Hn  O4,  n  being  an  even  number. 
No  well-defined  connection  has  yet  been  established  between  other  &t 
adds  not  belonging  to  this  group. 

According  to  Qeorgey  ('Ann.  der  Chem.  und  Pharm.'  lxvi.)>  the 
butter  of  cocoa  contains  the  following  acids  : 


The  cocinic  acid  of  St  Evre  is  a  mixture  of  capric  and  pichuric 
acids. 

Gerhardt  and  Laurent  have  endeavoured  to  prove  (*Comptes  Rendas, 
1 849)  that  the  formula  for  stearic  acid  is  C34H34O4  ;  that  margaric  acid 
is  an  isomeric  modification  of  it,  and  should  be  called  metastearic  acid. 

The  train-oil  of  the  Beaked  Whale  {Baloena  rostrata)  has  recently 
been  examined  by  Scharling  (' Joum.  of  Prac.  Chem.'  xliiL),  who  gives  it 
the  formula  C62H6oO*-  It  consists  principally  of  a  liquid  fat,  free  from 
glycerine,  a  minute  portion  of  spermaceti,  and  traces  of  other  fats.  Its 
specific  gravity  is  '8807  at  52**.  It  bums  with  a  bright  flame,  and  ite 
illuminating  power  is  in  the  ratio  of  1.67 :  1  of  common  whale  oil  I* 
also  barns  slower  and  emits  less  smoke  than  the  latter  oiL 


Caproic 

Capryllic 

Capric 


C12H12O4 
CisHieO* 
C20H20O4 
C24H24O4 
C28H28O4 
C82H82O4 


Pichuric  (lauric,  laurostearic)  , 
Myristic  (probably)  . 
Palmitic  •      •      •      •  • 
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Mr.  C.  Watt,  Sr.  Q  Newton's  Joum.'  1B48,  and '  Ch.  Gaz.'  tL),  uaes 
the  following  method  for  bleaching  dark  oilB  or  tallow.  To  every  half 
ton  of  oil,  take  ten  pounds  of  bichromate  of  potassa.  Powder  the  salt, 
dissolv^e  it  in  four  pints  of  hot  water,  stir,  and  carefully  add  fifteen 
pounds  of  solphoiic  acid,  and  continue  the  stirring  until  complete  solu- 
tion. This  mixture  is  then  thoroughly  incorporated  with  the  melted 
fat,  previously  separated  from  foreign  matters  by  repose  and  decantation. 
The  containing  Tessels  should  be  of  wood,  and  the  temperature  about 
130^  F.  When,  after  much  agitation,  the  liquid  £it  assumes  a  light 
green  colour,  the  bleaching  is  completed,  four  buckets  of  boiling 
water  are  then  to  be  added,  the  whole  stirred  for  five  minutes,  and 
left  to  repose  for  several  hours,  when  it  will  be  white  and  ready  for 
use. 

Mr.  Watts,  Jr.,  proposes  to  recover  the  chromic  wild  ad  injuutwny  and 
thus  render  the  process  very  economical,  in  manner  as  follows.  Transfer 
the  green  chrome  liquor,  after  the  separation  of  the  f&t,  to  a  tub,  dilute 
it  with  water,  and  then  add  thick  milk  of  lime  until  the  sulphuric  acid 
IB  nearly  saturated  ;  leave  to  repose,  decant  the  liquor  from  the  sulphate 
of  lime,  and  carefully  add  to  it  another  portion  of  the  cream  of  lime, 
until  the  precipitation  of  all  the  green  oxide  and  the  supernatant  liquor 
is  clear  and  colourless.  Drain  off  this  liquor,  add  fresh  water,  and,  after 
settling,  again  decant  Repeat  this  washing,  then  transfer  the  precipi- 
tate to  a  red-hot  iron  slab,  and  keep  it  constantly  stirred  until  it  changes 
to  a  yellow  powder.  The  chromate  of  lime  thus  formed,  if  decomposed 
by  sulphuric  acid  in  slight  excess,  yields  chromic  acid  as  well  suited  for 
bleaching  purposes  as  that  from  bichromate  of  potassa. 

A  good  oil-filter  is  said  to  be  made  of  fine  sand,  charcoal,  and 
gypsum ;  the  sand  to  retain  substances  suspended  in  it,  charcoal  to 
decolourize  it,  and  plaster  to  remove  water.  Joum.  de  Chim  Med.* 
1846.) 

To  decolourize  raw  linseed  oil,  a  solution  of  two  pounds  of  copperas 
iu  two  and  a  half  pounds  of  water  is  poured  into  a  fiask  containing  two 
pounds  of  linseed  oil,  and  exposed  to  the  sun  for  several  weeks,  during 
which  it  is  frequently  shaken.  The  oil  is  said  to  be  rendered  limpid  and 
colourless,  and  may  be  drawn  off  by  a  siphon,  or  stoppered  funnel. 

Many  substitutes  have  been  proposed  for  the  more  costly  oil  for 
lubricating  machinery,  but  hitherto  with  only  partial  success.  Mun- 
kittrick's  patent  Lond  Joum.'  xxxvi  98)  consists  mainly  in  the  addi- 
tion of  caoutehouc  to  common  grease,  the  former  being  softened  by 
spirit  of  turpentine  ;  but  he  also  uses  other  ingredients.  For  example  : 
ten  gallons  of  water  being  heated,  one  pound  of  glue  and  ten  pounds  of 
carbonate  of  soda  are  stirred  in ;  ten  gallons  of  oil  or  grease  are  next 
added,  whereby  a  quasi-soap  is  formed ;  and  lastly,  four  pounds  of 
caoutchouc,  softened  by  turpentine,  are  incorporated. 

Boudet  ('  Joum  de  Pharm.'  and  *  Lond.  Pharm.  Joum.'  1860),  gives 

following  as  the  process  by  which  the  French  liar  J,  or  lubricating 
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iluid  is  niade.  Add  one  pint  of  finely  minced  caontchouc  to  pints 
of  lape  oil,  and  heat  until  the  mixture  is  complete.  A  very  unctaous 
oil  is  thus  formed,  which  remains  fluid  at  freezing  temperature,  and  does 
not  dog  tho  machines,  but  facilitates  the  motion  of  their  parts. 

Heydenreich  proposes  Joum.  de  Oonnais.  Utiles,'  1849)  to  distin- 
guish fat  oils  from  each  other  by  their  odour  when  warmed,  their  colour 
by  contact  with  oil  of  vitriol,  and  their  specific  gravities.  By  the  first 
process  the  oil  is  heated  in  a  porcelain  capsule  over  a  spirit-lamp,  when 
the  peculiar  volatile  odour  of  fish,  linseed,  and  other  oils  maybe 
detected,  especially  if  compared  in  the  same  way  with  the  unadulterated 
oils.  Eor  the  acid  test,  from  ten  to  fifteen  drops  of  the  oil  are  dropped 
upon  a  piece  of  glass,  underlaid  by  white  pax>er,  and  a  drop  of  oil  of 
vitriol  is  brought  in  contact  with  it  by  a  glass  rod.  If  it  be  rape-oil, 
a  greenish-blue  circle  is  formed  around  and  at  a  short  distance  from  tlie 
drop,  while  light  yellowish-brown  striss  form  towards  the  centre.  The 
same  takes  place  with  oil  of  black  mustard,  but  fromi  twenty-five  to 
thirty  drops  of  the  oil  are  required.  With  whale  oil,  the  colour  in  red- 
dish, after  twelve  to  fifteen  minutes  violet  on  the  edge,  and  in  two  hoois 
violet  throughout  Olive  oil  gives  a  pale-yellow,  passing  into  greenish- 
yellow.   Linseed  oil  is  at  first  dark  reddish  brown,  and  then  black. 

The  more  solid  fat,  stearin,  is  separated  from  the  more  fluid  olein  by 
pressure,  to  make  stearin-candles,  or,  the  fats  being  decomposed,  the 
more  solid  stearic  acid  is  separated  irom  buttery  or  fluid  adds,  to  make 
stearic  acid  lights.  Under  this  head  we  may  embrace  spermaceti  and 
wax.   There  is  but  little  novelty  offered  on  any  of  these  points. 

To  separate  the  solid  from  the  more  fluid  fat  in  palm  oil,  lard,  &c., 
the  fats  are  granulated  and  pressed  cold  in  bags  by  a  powerful  hydradic 
press,  the  olein  which  flows  out  being  used  for  soap.  The  contents  of 
the  bags  being  again  granulated,  and  pressed  between  warm  plates  of 
iron,  the  balance  of  the  olein,  with  some  margarin  and  stearin,  is  then 
removed.  To  remove  colour  from  the  stearin  thus  obtained,  it  is  fused 
with  a  very  little  nitric  acid.  To  remove  still  further  all  the  olein, 
Morfit  proposed  mixing  it  with  a  little  oil  of  turpentine,  and  then 
pressing.  See  Morfit*s  '  Chemistry  Applied  to  the  Manufacture  of  Soap 
and  Candles.'  According  to  Heintz  (Ber.  d.  BerL  Acad.),  stearin  from 
mutton  suet  becomes  transparent  at  124^*  to  126^,  but  does  not  fuse 
before  144^ 

A  process  is  described  in  the  *  Rep.  Pat.  Inv.'  Oct  1850,  for  mixing 
some  twenty  to  thirty  per  cent,  of  rosin  with  fatty  bodies  in  the  melted 
state,  by  adding  sulphuric  acid  gradually,  heating  it  from  twdve  to 
dghteen  hours,  so  as  to  evolve  sulphurous  acid,  and  then  submittii^  the 
dark-brown  crystalline  solid  to  distillation  by  heated  steam.  The  solid 
and  oily  portions  are  then  separated  by  pressure. 

To  test  for  the  presence  of  stearic  acid,  Geith  pours  over  two  drachms 
of  wax,  one  ounce  of  lime-water,  diluted  with  one  ounce  of  water.  H 
the  acid  be  present,  the  liquid  loses  its  alkalinity,  and  remains  cltar. 
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Baciiner  proposes  fusibility  and  specific  gravity  as  an  approximate  test 
of  the  presence  of  stearic  acid,  or  tallow.  Tallow  fuses  at  lc)8*',  yellow 
wax  at  142«>.    (*  Buchnei's  Kep.'  xliv,) 

Our  knowledge  of  the  composition  and  alliances  of  the  waxes  has 
been  much  enlarged  l>y  Brodie's  investigations  of  common  beeswax  and 
Chinese  wax.  He  found  common  wax  to  consist  of  cerotic  acid  (formerly 
cerin),  soluble  in  hot  alcohol,  of  the  composition  CMH54O4,  therefore  of 
the  fat  acid  series  Cn Hn  O4 ;  and  of  palmitate  of  ineUss-ether  (formerly 
myricin).  By  saponifying  myricin  he  obtained  palnutio  acid  and 
melissin,  which  last  has  the  formula  C6oHb20  2  (=Cn  Hu  h  2  0  2)9  or  that 
of  an  alcohoL  By  the  action  of  lime  and  potassa  on  melissin,  he 
obtained  the  corresponding  acid,  melissic  acid,  CtioH6o04.  Upon  exa- 
mining Chinese  wax,  he  found  it  to  consist  chiefly  of  cerotate  of  cerote- 
ether,  =C64H560,C54H5308,  for  by  saponification  he  obtained  cerotic 
acid,  C54U54O4,  and  cerotin  (the  alcohol)  Co^B^^O^  (CnHn  h  2O8). — 
e  PhiL  Mag;  S6pt.  1848, '  Amer.  Joum.'  (2)  vii  427.) 


CINCHONA  CULTURE,  AND  BOTANICAL  OPERATIONS  IN 

JAMAICA. 

BY  NATHANIEL  WILSON,  ISLAND  BOTANIST. 

The  usual  routine  operations  connected  with  the  increase  and  disper- 
sion of  plants  have  been  successfully  carried  on,  and  a  wide  dissemina- 
tion of  plants  and  seeds  made  during  the  past  year. 

The  public  demand  for  useful  plants  continues  to  increase  in  proportion 
as  their  utility  and  suitability  to  the  climate  become  known. 

Of  this  class  I  may  specially  mention  spices  and  dyewoods,  of  which 
description  I  have  distributed  one  thousand  and  fifty-two  plants,  well 
established  in  bamboo  baskets  previous  to  leaving  the  garden,  so  that  no 
loss  may  or  can  occur  but  by  careless  attention  of  recipients  ;  and,  I  am 
happy  to  say,  that  in  most  instances  the  plants  have  been  successfully 
established,  and  one  of  these,  a  nutmeg-tree,  bore  two  thousand  truit 
daring  the  current  year,  proving  most  incontestably  that  the  plant  is 
quite  at  home  in  this  island. 

The  product  of  these  plants,  in  common  with  that  of  many  others  in- 
troduced from  time  to  time,  and  but  partially  known,  constitute  valuable 
.  staples  of  other  countries,  and  are  no  less  eligible  as  articles  of  export 
from  thb  colony,  more  particularly  so  when  managed  with  that  industry 
and  skill  bestowed  on  other  and  older  staples.  And  if  there  is  one  class 
of  plants  better  suited  than  another  in  this  respect,  for  field  culture, 
and  for  the  habits  and  phyncal  capadties  of  the  peasantry,  it  is  that  of 
fibrous  plants,  for  which  too,  with  regard  to  the  number  of  species, 
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Strength,  and  quality  of  fibre,  we  stand  anrivHUed,  as  iHastrated  at  the 
Great  Exhibitions  of  London  and  Paris.  Foremost  among  these,  as 
herbaceous  perenniak,  for  colour,  strength,  and  fineness  of  fibre,  I  may 
instance  the  genera  Sanseviera  and  Baehmeria^  the  former  is  known  in 
India  as  bow-string  hemp,  and  the  ktter  as  the  far-famed  Chinese 
grass  cloth,  or  Rhea  fibre  of  India.  The  finest  samples  of  the  latter, 
cleaned,  and  prepared,  are  worth  1002^  per  ton  in  British  mar&ts. 
This  pUnt  was  introduced  here  in  1854,  and  found  to  thrive  in  warm 
moist  localities,  with  the  vigour  of  our  rankest  weeds,  spreading  most 
rapidly ;  still  fibrous  plants  (I  regret  to  say)  are  not  yet  recognised  m  field 
industry,  and  only  serve  as  bobmical  novelties  in  gardens.  This  branch 
of  agriculture  is  peculiarly  suited  for  industrial  and  reformatory  schools, 
and,  in  conjunction  wiih  other  practical  pursuits,  might  soon  become  self- 
supporting,  while  a  knowledge  of  new  staples,  the  plants  prodndng 
them  and  mode  of  treatment,  would  rapidly  diffuse  itself  over  the 
island 

The  most  important  event  in  the  hbtory  of  this  botanic  garden  for 
many  years  past,  has  been  the  introduction  by  seeds  of  the  quinine-yield- 
ing Cinchona  in  the  autumn  of  1860.  By  the  month  of  October  in  the 
following  year  I  succeeded  in  rearing  over  four  hundred  healthy  plants, 
quite  ready  for  planting  out ;  but,  unfortunately,  the  selection  of  a  proper 
site  for  their  final  e^^tablishment  was  overlooked,  and  the  consequences  of 
subsequent  treatment  the  plants  had  to  undergo,  proved  the  destruction 
of  one  half  their  number.  However,  being  wishful  to  prove  by  every 
means  in  my  power  the  result  of  the  experiment  of  testing  the  adaptabi- 
lity of  the  plant  (constitutional  and  climaUc)  for  cultivation  in  the  higher 
altitudes  of  this  island, — ^finding  the  climate  of  Bath  as  the  summer  ap- 
proached by  far  too  warm, — ^I  had  the  whole  of  them  removed  in  small 
pots  to  Cold  Spring  cofiee  plantation,  the  elevation  being  about  foar 
thousand  feet,  and  placed  under  artificial  treatment.  I  soon  found  the 
climate  and  soil  of  that  locality  to  be  all  I  could  desire  for  the  plants ; 
and  as  it  afforded  every  facility  for  carrying  out  so  valuable  an  experi- 
ment, I  at  once  availed  myself  of  it,  and  planted  out  in  the  coffee  fields 
on  the  16th  November,  1861,  several  plants  of  each  species,  then  about 
two  or  two-and-a-half  inches  in  height.  In  twelve  months  after,  a  plant 
of  the  red  bark  {Cinchona  nuxirubra)  had  attained  to  the  height  of  forty- 
four  inches,  with  leaves  measuring  thirteen  and  a  half  inches  long,  by 
eight  and  three  quarter  inches  broad  The  same  plant,  now  two  years 
old,  measures  six  feet  in  height,  with  ten  branches,  having  a  circumfer- 
ence of  stem  at  base  of  four  and  a  half  inches.  The  CincJuma  nitida  and 
Cinchona  micrantha  (gray  barks)  being  of  more  slender  habit  of  growtii, 
have  not  made  such  rapid  progress  ;  the  highest  has  attained  to  five  feet^ 
with  three  branches.  The  leaves,  however,  are  larger,  and  measure  four- 
teen inches  by  ten. 

So  far  the  experiment  has  proved  eminently  successful,  and  is 
placed  beyoud  the  shadow  of  a  doubt  by  the  most  sceptical  Indeed  it 
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woald  be  difficult  to  find  more  healthy  trees  in  the  forests  of  that  neigh- 
bourhood ;  in  about  three  or  foor  years  hence  they  may  produce  seeds. 
In  the  meantime  they  can  be  largely  increased  by  cuttings  and  layers  in 
the  hands  of  a  skilfnl  propagator.  During  the  months  of  August  and 
September,  1862,  the  collection  was  again  removed  to  Bath. 

The  plants  were  at  this  time  eighteen  to  twenty  months  old,  a  critical 
period  for  forest  trees  in  flower-pots  under  artificial  treatment,  and  in  a 
climate,  too,  so  uncongenial  for  them  as  that  of  Bath,  which  would  have 
soon  terminated  their  lives  had  they  not  soon  afterwards  (13th  October) 
been  planted  out  at  Mount  Essex,  near  Bath,  at  an  altitude  of  two  thou- 
sand feet,  or  little  more.  This  site,  as  a  temporary  one,  was  had  recourse 
to  to  save  the  plants  alive,  until  a  better  one  could  be  obtained  ;  and  so 
far  it  has  answered  the  purpose,  for  a  majority  of  the  plants  are  healthy, 
but  have  not  made  so  fast  progress  as  could  have  been  desired.  The  soil 
is  too  loamy,  and  by  far  too  stiff  to  admit  of  a  free  and  rapid  escape  of 
the  heavy  rains  which  fall  here  in  torrents  during  the  greater  part  of  the 
year ;  the  altitude  is  also  too  low  for  the  Peruvian  barks,  and  a  few 
of  the  trees  have  died  since  they  were  planted.  The  red  bark  thrives  at 
a  much  lower  altitude,  and  being  a  more  hardy  tree,  the  plants  are  more 
healthy ;  but  as  they  are  not  yet  too  large  for  removal,  I  would  strongly 
recommend  its  being  done  during  the  cool  months,  or  as  speedily  as  found 
to  be  practicable,  to  the  site  (if  obtainable)  which  I  had  the  honour  of 
recently  selecting  and  reporting  upon  to  government.  The  entire  eligi- 
bility of  thb  site  has  been  fully  proved  by  the  success  attending  the  inte- 
resting experiment  above-mentioned,  being  in  the  same  neighbourhood, 
with  the  advantage  of  virgin  soil,  which  the  other  had  not 

A  very  important  fact  has  now  been  established,  viz.  that  the  climate 
of  our  higher,  and  many  of  our  intermediate  mountains,  is  suited  for  the 
growth  of  the  most^valuable  species  of  quinine-yielding  plant,  the  CtV 
chona  succirubra^  and  also  a  knowledge  of  the  method  of  increasing  the 
plants,  and  the  soil  best  adapted  for  their  full  development,  has  been  ob- 
tained. Another  valuable  discovery  has  lately  been  made  in  India 
respecting  the  febrifugal  virtues  of  the  leaves  of  the  red-bark,  as  they 
fall  from  the  tree ;  an  infusion  of  the  leaves,  in  the  dose  of  one  fluid 
ounce,  was  administered  to  the  first  four  cases  of  intermittent  fever  that 
occurred  in  the  civil  hospital  of  Daijeeling ;  and  in  every  case,  the  patients 
were  cured  without  any  other  medicine  whatever. 

The  barks  of  Cinchona  yield  as  large  a  per  centage  of  quinine  in  India 
as  they  do  in  their  native  forests.  These  facts  being  established  by  prac- 
tical experiment,  and  brought  to  the  knowledge  of  the  world,  cannot  do 
otherwise  .than  influence  thejcultivation  of  the  plants  immensely,  con- 
ferring benefits  in  a  domestic  and  commercial  point  of  view  of  no  ordi- 
nary importance ;  and,  whatever  may  be  its  destiny  in  this  island,  the 
experiment  has  arrived  at  that  stage  which  will  admit  of  no  further  delay 
of  justice,  in  placing  the  planta  in  a  proper  clime,  and  under  a  system  of 
management  that  will  secure  success  in  all  practical  operations  connected 
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with  the  plantation ;  so  that  the  plants  may,  in  a  short  period,  extend 
.over  the  length  and  breadth  of  the  island,  and  secure  those  advantages 
to  the  country  which  they  are  capable  of  conferring,'  when  the  experi- 
ment and  energies  of  this  institution  shall  .have  arriyed  at  a  happy 
result 

Botanic  Garden,  Bath,  Jamaica,  Dec.  1863. 


INDUSTRIAL  MUSEUMS  IN  THEIR  RELATION  TO 
COMMERCIAL  ENTERPRISE. 

BY  THE  LATE  PBOFESSOB  GEORGE  WILSON. 

The  industrial  museums  of  the  country  have  not  risen  in  obedience 
to  any  sudden  romantic  impulse  of  educational  enthusiasts  or  hypothe- 
tical philosophers,  -but  have  slowly  grown  into  a  visible  reality,  and 
forced  themselves  on  the  notice  of  the  practical  intellects  of  the  countiy. 
How  this  has  been,  a  few  words  will  explain. 

The  long  peace  which  followed  Waterloo  gave  us  leisure  to  neglect 
war  ;  to  apply  the  sciences  to  the  useful  arts ;  and  to  interchange  with 
our  brethren  of  mankind,  on  aU  sides,  the  important  discoveries  and 
inventions  which  they  and  we  had  severally  achieved.  When  the 
French  Revolution  awoke  Europe  from  its  perilous  slumber,  it  awoke 
the  philosopher  as  well  as  the  soldier  and  statesman,  and  Wattes  steam 
engines  and  Davy's  voltaic  batteries  were  fruits  of  the  same  eneigy 
which  dethroned  the  Bourbons,  and  won  Waterloa  When  peace  at 
length  came,  discovery  followed  discovery,  and  invention  invention, 
with  a  rapidity  such  as  the  world  never  witnessed  before.  Four  of 
those,  partly  discoveries,  partly  inventions — ^namely,  steamships,  rail- 
roads, locomotives,  and  electric  telegraphs — ^the  beginnings  of  which 
were  long  before  the  peace,  but  their  practical  evolution  not  till  long 
after  it,  were  of  themselves  sufficient  to  have  necessitated  industrial 
museums,  by  their  effect  in  abridging  space  and  time.  Keats,  the  poet, 
in  his  Eve  of  St.  Agnes,  imagines  with  exquisite  fancy  the  possibility 
of  a  full-blown  rose  becoming  "  a  bud  again.'*  We  have  seen  some- 
thing of  the  kind  happen.  The  great  globe  has  seemed  before  our 
eyes  to  contract  into  smaller  dimensions,  and  all  the  cities  on  its  sni- 
iace  to  come  closer  together,  and  almost  to  look  in  at  each  other's 
windows.  When  such  things  have  occurred  as  the  simultaneous 
announcement  to  every  capital  of  Europe  that  Czar  Nicholas  was  dead, 
who  has  not  felt  as  if  the  cities  of  the  globe  were  visibly  separated  by 
no  other  barrier  than  the.  almost  imperceptible  wire-fence  of  the  electric 
telegraph  ? 
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The  feeling  of  increased  neighbourhood  with  the  whole  earth,  which 
has  thus  been  startlingly  brought  before  us,  grows  familiar  and  even 
pleasant  with  every  excursion  we  make.  What  a  strange  difference  has 
•ome  over  the  meaning  of  the  words,  "  a  day's  journey,"  as  signifying 
so  much  space  traversed  !  Think  of  the  difference  between  even  the 
shortest  '^sabbath  day's  journey,'*  as  measured  across  the  Ej^j^ptian 
desert  from  the  back  of  a  camel,  and  the  platform  of  a  locomotive 
engine ;  or  across  the  Atlantic  from  the  deck  of  a  packet,  and  the 
paddle-box  of  an  ocean  steamer.  We  scarcely  seem  seated  in  our  express 
trains,  for  what  by  miles  is  a  long  journey,  when  we  are  culled  on  to 
surrender  our  tickets  ;  and  before  we  have  time  to  forget  the  song  to 
which  the  sailors  hove  the  anchor  on  one  side  of  the  world,  the  outlook 
gazing  on  the  other  is  heard  shouting,  "  Land  in  sight." 

.  Our  children  may  tire  of  swift  progression,  and  cut  the  telegraph 
wires  and  cables,  that  they  may  meditate  in  peace,  and  undisturbed  by 
news,  realise  the  poet's  **  lodge  in  some  vast  wilderness."  But  for  us 
in  oiup  present  eager  mood,  express  ti-ains  are  but  lagging  steeds,  and  the 
iailure  of  the  Atlantic  cable  a  bitter  calamity.  The  seven  league  boots, 
the  shoes  of  swiftness,  and  Fortunatus'  wishing  cap,  which,  under  the 
names  of  steam-engine  and  telegraph,  modern  science  has  bestowed 
iipon  practi<:al  art,  must,  although  they  had  been  but  solitary  gifts,  have 
altered  all  our  commercial  relations.  The  entire  globe  is  now  an  open 
market-place  and  bazaar  for  every  nation,  and  trading  must  proceed  in 
a  very  different  fashion  from  before.  The  great  races  of  men  will, 
doubtless,  continue  to  work  at  different  rates  and  in  different  ways,  and 
we  shall  always  probably  be  able  to  say  of  them,  what  Shakespeare's 
Rosalind  says  of  individuals,  "  I'll  tell  you  who  time  ambles  withal, 
who  time  trots  withal,  who  time  gallops  withal,  and  who  he  stands 
still  withal."  But  steam-engines  and  telegraphs  are  plainly  persuading 
the  whole  world  to  keep  in  all  senses^the  same  time  o'day,  though  what 
tliat  time  shall  be  is  still  uncertain.  I  may  be  allowed,  in  passing,  to  in- 
dulge the  hope  that  our  people  will  be  content  to  go  at  the  approved 
national  pace  of  the  trot.  We  have  not  as  yet  learned  to  amble  grace- 
fully, and  we  cannot  often  afford  to  indulge,  as  we  have  recently  been 
doing,  in  the  expensive  luxury  of  a  headlong  gallop.  But  this  by  the  way. 
What  I  am  earnest  to  urge  as  foremost  in  importance  is,  that  the  world 
opened  up  so  widely  to  us,  and  our  long  separated  brethren  brought 
before  us,  face  to  face,  could  not  but  affect  us  strangely,  although 
All  that  world  were  an  African  desert,  and  all  its  inhabitants  wild 
men  practising  rude  aboriginal  arts.  But  that  world  contains  many 
a  people,  as  wise  at  legist  as  ourselves,  and  their  industry,  as  well  as 
oars,  has  been  quickened  by  discoveries  and  inventions  not  less  mar- 
vellous than  those  which  are  embodied  in  the  steam-engine  and  electric 
telegraph.  Within  the  period  which  divides  us  from  Waterloo,  inclu- 
ding, however,  as  organically  connected  with  it,  all  the  years  of  this 
<%ntury,  each  of  the  older  sciences  has  known  a  new  birth,  and  on 
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every  side  infant  sciences  of  giant  Wood  have  grown  before  out  ejei 
into  a  stately  adolescence,  which,  but  that  we  anticipate  for  them  a 
protracted  old  age,  we  should  style  a  grave  maturity.  Since  1800,  great 
chemists  have  arisen  in  France,  Germany,  Italy,  Scandinavia,  England, 
America,  who  have  shown  us,  to  the  wondrous  extent  He  has  permitted 
them  to  show,  how  God  has  wei};hed  the  mountains  in  scales,  and  the 
hills  in  a  Wlance  ;  and  how  we,  as  His  children,  rea<ling  His  laws 
impressed  upon  every  thing  He  has  made,  may  transmute  air,  eaiili,  and 
sea,  into  all  that  the  Ixxly  needs,  or  the  senses,  the  intellect,  and  the 
f  incy  require.  Within  the  century  great  mechanicians  have  wrongbt 
with  a  faith  in  God's  laws  which  has  enabled  them  to  remove  moun- 
tains, to  make  hills  valleys,  and  crooked  places  straight ;  and  though 
they  themselves  perhaps  did  not  always  care  for  that,  many  have  in 
consequence  run  to  and  fro,  and  knowledge  has  increased.  Within  the 
century,  great  geologists  have  opened  up  for  us,  and  deciphered  the 
pjiges  of  that  most  ancient  of  books,  in  which  in  prirasBval  lithography 
U  written,  ages  before  Job  announced  it — "Surely  there  is  a  vein  for 
silver,  and  a  place  for  gold  where  they  fine  it  Iron  is  taken  out  of  the 
earth,  and  brass  is  molten  out  of  the  stone."  Within  the  century,  great 
naturalists,  patiently  gazing  with  the  eyes  of  genius  when  there  was 
light  sufficient  for  illumination  ;  and,  when  all  was  dark,  feeling  about 
with  sensitive  fingers,  have  caught  the  clues  which  lead  into  some  of 
the  innermost  recesses  of  living  nature,  and  have  brought  ns  through 
what  seemed  hopeless  labyrinths,  face  to  face  with  the  mysteries  of 
organic  life,  and  shown  us  how  to  make  practical  application  of  the 
open  secret 

I  name  no  other  class  of  philosophers.  Those  named  may  stand  for 
all.  Throughout  this  century  each  of  the  physical  sciences,  moving 
exultingly  forward,  has  acted  on  all  the  other  sciences,  and  been  re- 
acted on  by  them  ;  and  together  they  have  conspired  to  give  indas- 
trialists  of  every  class  a  command  over  material  nature,  such  as  the 
most  sanguine  of  our  forefathers  did  not  hope  to  see  attained,  even 
the  lapse  of  centuries. 

Side  by  side  with  all  this,  the  moral  earnestness  of  the  community 
has  increasingly  deepened.  The  slave  has  been  set  free.  The  liberties 
of  the  people  have  been  enlarged.  The  rights  of  conscience  have 
been  day  by  day  more  respected.  Feelings  of  mutual  respect  and 
sympathy  have  been  fostered  among  the  different  ranks  of  the  nation, 
and  among  the  different  nations  of  the  world  ;  and  the  breasts  of  all 
thoughtful  men  have  brimmed  with  gratefulness  to  God  that  be  has 
so  long  heard  and  answered  their  prayer — "  Give  peace  in  our  isme, 
O  Lord 

The  culmination  of  the  star  of  peace,  under  which  this  progress 
was  made,  marked  the  close  of  the  half-century.  In  1851  the  monarch 
of  Modern  Babylon  wrote  as  did  Nebuchadnezzar  of  old  from  his  great 
dty  beside  the  Euphrates: — "Victoria,  the  Queen,  unto  all  people, 
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nations,  and  langnages,  that  dwell  in  idl  the  earth,  peace  be  multiplied 
unto  700.''  And,  at  her  aognst  bidding,  the  nations  gathered  together 
within  that  wondrons  Crystal  Palace,  which  seen  across  the  drifting  thunder 
clouds  and  bloody  horizon  that  have  too  largely  blotted  out  the  dear 
sky  since,  appears  rather  a  Midsummer  Night^s  Dream  woven  by  fairies, 
than  a  temple  built  by  hands,  on  which  with  waking  eyes  we  gazed. 
The  Qreat  Exhibition  of  1851  was  one  of  those  cyclical  blossomings  of 
the  mighty  banyan  tree  of  the  nations  which  occur  only  at  immense  in- 
tervals. According  to  the  older  botanist*,  the  aloe  or  agave  flowers  but 
once  in  a  hundred  years.  Their  successors  think  that  they  made  the 
cycle  too  long ;  for  my  purpose  it  is  too  short :  but  take  it  either  way, 
1851  marked  one  of  the  aloe-flowerings  of  the  himian  race,  and  of  the 
fruits  which  followed  that  flowering,  the  Industrial  Museum  is  one.  I 
do  not  mean  by  this  that  but  for  the  Great  Exhibition  we  should  not  have 
had  industrial  museimis.  On  the  other  hand,  it  would,  I  believe,  have 
been  bom  to  us  at  any  rate,  only  at  a  luter  period,  and  as  the  fruit  of  a 
lesser  tree.  In  actual  fact,  however,  it  came  to  us  through  the  out- 
burst of  peaceful  energy,  which  built  and  filled  the  Palace  of  1851  ;  and 
whilst  we  are  indebted  to  a  very  few  individuals  for  its  local  develop- 
ment, we  must  refer  its  birth,  as  well  as  that  of  the  Crystal  Palace 
itself,  to  a  conviction,  slowly  reached  and  lying  deep  in  the  heaits  of 
men,  that  industrial  museums  were  a  want  of  the  age. 

In  truth,  to  recal  the  former  comparison,  as  the  flowering  of  the 
aloe  at  the  close  of  the  hundred  years  (if  that  is  its  cycle)  implies  that 
the  ninety-nine  preceding  ones  have  been  spent  in  patiently  amassing 
and  elaborating  materials  for  the  crown  of  flowers  which  it  wears  on  its 
hundredth  birth-day ;  so  we  must  look  upon  the  Palace  of  1851,  not  as 
a  Jonah's  gourd  which  rose  in  a  night  and  withered  in  a  night,  but  as 
the  quickly  expanded  flower  of  a  trunk,  strong  and  enduring,  like  that 
of  a  cedar  of  Lebanon  centuries  old.  The  mere  summoning  of  the 
nations  to  Hyde  Park  in  1851  wDuld  have  been  of  none  effect  had  the 
summons  not  been  met  half  way  by  a  counterpart  longing  for  such  a 
calL  Natural  philosophers  are  familiar  with  the  phenomenon  of  still 
water,  more  than  ice-cold  remaining  liquid  and  uncongealed,  till  it  is 
shaken  or  disturbed,  when  it  shoots  in  an  instant  into  a  forest  of  crystals. 
The  crystalline  forces  were  all  the  time  struggling  to  assert  themselves, 
and  the  slightest  motion  turned  the  balance  in  their  favour.  The  long 
peace  had  calmed  the  world  into  a  similar  quiescence ;  but  the  latent 
activities  were  longing  for  action,  and  the  Prince  Consort  had  scarcely 
spoken  the  words  of  invitation,  before  the  glass  and  iron  crystallised 
into  a  palace,  and  the  nations,  as  if  they  had  been  intently  waiting  for 
the  call,  rose  like  one  man,  and  piled  their  works  under  its  graceful 
dome.  ■ 

It  is  in  this  ready  acceptance  of  the  invitation  to  London,  and  in  the 
subsequent  crowdings  to  the  exhibitions  of  New  York,  Dublin,  Parip, 
and  Manchester,  that  I  find  the  strongest  arguments  in  favour  of  indus- 

c  c  2 


20S 


INDUSTRIAL  MUSEUMS  IN  THEIR 


triiil  mtuenins.  In  support  of  this  ar<3jument,  I  would  also,  but  with 
qualification,  refer  to  the  erection  of  tlie  Sydenham  Palace,  which, 
though  eminently  deserving  of  encouragement  on  many  grounds,  caivi 
only  in  part  for  the  Industrial  Arts.  It  is  further  strengthened  by  a 
Consideration  of  the  circumstances  which  preceded  the  birih  u{  those 
okler,  yet  withal  i-ecent,  museums  in  or  near  London  j  that  at  Jeruiyn 
street,  which  originated  in  the  fact  of  important  minerals  accumulating 
in  the  hatids  of  the  geological  surveyors  ;  and  that  of  Kew,  which 
originated  in  the  accumulation  of  equally  impoitant  vegetable  products 
in  the  hands  of  the  Curator  of  Kew  Gaidens.  Unless  the  authoiities 
liad  thrown  away  the  one  class  of  objects  and  burned  the  other,  thej 
c<>uld  not  well  have  done  otherwise  than  give  them  house-room.  No 
sooner,  however,  had  they  done  so  than  everyone  saw  that  these  collec- 
tions which  had,  as  it  were,  come  together  of  themselves,  were  of  the 
greatest  interest  and  value.  Out  of  a  similar  conjuncture  of  circum- 
stauces,  arose  the  Museum  of  Irish  Industry  in  Dublin.  I  might  name 
other  institutions,  but  these  may  suffice  to  prove  the  truth  of  the  state- 
iiient  with  which  I  commenced,  that  the  other  industrial  museums  of 
the  country  created  themselves  ;  in  other  words,  they  were  not  the 
result  of  a  priori  views  on  the  jxart  of  speculative  founders,  or  sudden 
creations  of  government  You  will  not  for  a  moment  suppose  that  I 
mean  to  say  that  the  museums  referred  to  suddenly  came  into  existence 
without  human  lielp.  On  the  other  hand,  each  of  them  owes  its  deve- 
lopment to  the  labours  of  many  energetic  men,  who  found  these  labours 
no  light  task.  But  it  id  nio^t  remarkable  that  alike  Sir  Henry  de  la 
Beche,  in  describing  the  origin  of  the  Industrial  Geological  Museum  in 
Jermyn  street,  London  ;  Sir  William  Hooker,  in  describing  the  orii'iu 
of  the  Industrial  Botanical  Museum  at  Kew  ;  and  Sir  Kobei-t  Kane,  in 
describing  the  origin  of  the  Industrial  Museum  at  Dublin,  state  expH- 
citly,  that  it  was  because  materials  accumulated  around  them,  not 
because  they  looked  about  for  materials  that  their  respective  museums 
cauie  into  being.  In  no  case,  moreover,  did  government  come  to  their 
assistance,  till  it  was  placed  beyond  doubt  that,  in  possession  or  near 
prospect,  specimens  were  largely  available  for  each  of  these  museums ; 
and  in  conformity  with  this,  when  government  resolved  to  establish  an 
Industrial  Museum  in  Scotland,  it  made  the  collection  of  specimens  the 
first  thing,  the  building  of  a  permanent  museum  the  second.  I  dwell 
npon  those  points,  because  they  are  scarcely  known  to  the  general  public 
whom  you  represent,  and  because  I  cannot  but  think  that  the  indepen- 
dent origin  of  the  three  non-Scottish  industrial  museums  aflfords  a 
powerful  threefold  argument  in  favonr  of  the  value  of  such  institutions, 
as  things  for  which  the  time  was  ripe,  and  by  neglecting  which  we  shall 
certainly  suffer. 

In  no  part  of  the  empire  has  the  value  of  museums,  as  important 
aids  in  practical  education,  been  longer  or  more  fully  recognised  tian 
in  Edinburgh,  so  that  I  may  say  that,  with  one  consent,  and  haring  the 
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interests  of  all  Scotlaygd  in  view,  the  wbole  of  onr  public  bodies  have 
come  forward  to  enconnige  the  industrial  museums. 

The  Industrial  Museum,  like  the  Colle<jje,  the  Court  of  Session,  or 
the  House  of  Commons,  is  at  once  a  walled-in  space,  and  an  embodied 
idea  or  cluster  of  ideas.  The  walled-in  space  takes  its  character  from 
the  idea  which  it  embodies,  and  that  idea  is  fourfold.  It  includes  the 
conception  of— 

1.  An  ample  exhibitional  gaUery,  where  the  raw  or  workable  and 
other  materials  of  industrial  art,  the  tools  and  machines  employed  to 
modify  these,  and  the  finished  products  resulting  from  their  modification, 
shall  be  displayed. 

2.  A  laboratory  and  workshop,  where  the  qualities  of  industrial 
materials  and  products,  and  the  effectiveness  of  industrial  apparatus  and 
machines,  may  be  investigated. 

3.  A  library,  where  the  special  literature  of  industrial  art  may  be 
consulted. 

4.  Systematic  Lectures  on  the  contents  of  the  galleries,  the  investi- 
g'lfions  of  the  laboratory  and  workshop,  and  the  records  of  the  library, 
«s  illustrating  the  nature  of  Technology  or  industrial  science. 

Let  me  suppose  the  industrial  museum  of  the  future  already  existent 
and  reilisingto  the  full  the  idea  just  referred  to. 

When  that  museum  shall  be  erected,  I  will  ask  its  architect  to  sculp- 
ture on  its  front  an  emblematical  device,  namely,  a  circle,  to  imply  that 
the  museum  represents  the  industry  of  the  whole  world  ;  within  ths 
circle  an  equilateral  triangle,  the  respective  sides  of  which  ehall  denote 
the  mineral,  vegetable,  and  animal  kingdoms,  from  which  industrial  art 
gathers  its  materials  ;  within  the  triangle  an  open  hand,  as  the  symbol 
of  the  transforming  forces  which  change  those  materials ;  and  in  the 
p"dm  of  that  hand  an  eye,  selecting  the  materials  which  shall  be  trans- 
formed. Gazing  through  that  eye,  let  us  see  what  the  industrial  museum 
can  do  for  commercial  enterprise. 

I.  The  commerce  of  the  world  deals,  in  the  first  place,  very  largely 
with  mineral,  vegetable,  and  animal  substances,  as  related  to  industrial 
art,  in  three  ways.  1.  Many  of  them  we  style  raw  materials.  The  term 
18  a  very  expressive  one,  as  implying  that  they  need  to  be  cooked,  and 
that  they  admit  of  being  cooked.  Originally  applied  to  food,  the  luean- 
^^g  is  not  felt  to  be  forced  as  used  in  relation  to  coal,  to  metallic  ores, 
to  sugar,  to  skins,  or  to  other  bodies,  which  can  be  changed,  especially 

chemical  processes,  from  useless  into  useful  substances.  2.  Whilst* 
however,  we  are  all  willing  to  regard  coal  as  a  raw  material  from  which 
gas  and  naphtha  are  prepared,  and  skins  as  a  raw  material  from  whirh 
glue  is  elaborated,  we  should  scarcely  call  marble  the  raw  material  of  a 
statue,  or  linen  the  raw  material  of  paper.  The  t'irm  genetic  I  feel  to  be 
too  pedantic  for  general  use,  and  the  equivalent  word  parent  is  too  vaguex 
l^et  us  say  workable  material,  and  we  can  include  in  a  second  division  all 
those  substances,  such  as  wood,  stone,  gutta  percha,  which  arc  conver. 
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tible,  chiefly  by  mechanical  treatment,  into  articles  of  higher  utilitarian 
yalue.  Take  as  examples  the  difference  between  sheep's  wool  and  York- 
shire broadcloth,  or  between  the  silkworm's  cocoon  and  imperial  velvet. 

3.  There  is  a  third  large  class  of  substances,  which  are  neither  raw  nor 
workable  materials,  but  rather  serve  to  modify  both — such,  for  example, 
as  the  iodine  and  bromine  which  the  photographer  uses,  the  chloriue 
and  alkalies  applied  by  the  bleacher,  the  colours  used  by  the  dyer,  the 
oils  employed  by  the  leather-dresser. 

Now  one-half  at  least  of  all  the  ships  and  waggons  of  the  world  are 
continually  occupied  in  transporting  from  point  to  point  over  the  earth's 
surface  the  raw,  workable,  and  modifying  materials  of  mineral,  vege- 
table, and  animal  origin,  on  and  with  which  our  manufacturers  exercise 
their  skUL  One  great  service  accordingly  which  an  industrial  museum 
may  render,  is  to  enable  those  whom  it  concerns  to  detect  and  distin- 
guish from  each  other,  the  various  important  raw,  workable,  and  modi- 
fying materials  with  which  industrial  art  works.  A  collection,  there- 
fore, of  all  the  more  prominent  characteristic  or  typical  utilitarian  mate- 
rials, so  arranged  that  the  public  might  readily  understand  their  nature, 
could  not  but  be  of  signal  service.  Consider  how  the  caae  stands  at  pre- 
sent. No  systematic  effort  is  made  by  our  merchants  to  search  the  earth 
for  its  liberal  treasures.  The  noblest,  as  men  speak,  and  the  vilest  of 
things,  gold  and  guano,  are  stumbled  on  by  chance,  and  gathered  at 
haphazard  ;  and  this  whether  they  occur  at  our  own  door,  or  at  our  anti- 
podes. With  a  kind  of  mad  patience  we  go  submissively  year  after 
year  to  the  same  cotton  land,  and  sugar  land,  or  tea  land.  It'  it  shall 
please  Providence  to  make  cotton,  sugar,  and  tea  plants  grow  elsewhere 
than  in  those  lands,  we  of  course  shall  go  to  the  new  regions,  but  we 
must  wait  till  these  are  revealed.  We  are  reckless  and  daring  enough 
in  unceasingly  scouring  strange  lands  and  seas,  but  of  what  avail  is  all 
this  if  we  only  guess  at  the  value  of  the  strange  objects  which  we  en- 
counter !  Charles  Dickens  has,  however,  undesignedly,  profoundly 
satirised  this  folly  of  ours  in  his  account  of  Captain  Cuttle's  endeavour 
to  keep  the  shop  of  his  friend  the  philososophical-instrument  maker. 
All  went  well  tiU  a  customer  inquired  for  a  particular  instrument. 
Whether  it  was  one  of  the  many  strange  pieces  of  apparatus  consigned 
to  his  care,  the  captain  did  not  know.  And  as  his  customer,  on  being 
asked  if  he  would  know  what  he  wanted  if  he  saw  it,  replied  in  the 
negative,  the  transaction  came  to  an  end.  We  are  like  the  captain's  cus- 
tomer. We  go  forth  in  hundreds  every  year,  as  pilgrims  over  the  earth, 
to  seek,  as  we  say,  our  Jortune,  as  if  all  the  seeking  were  on  our  side,  and 
we  should  certainly  know  our  fortune  if  we  saw  it  And  all  the  while 
it  may  be  our  fortune,  like  a  lost  bride,  is  seeking  us,  and  too  often, 
like  Gabriel  and  Evangeline  in  Longfellow's  sad  sto^y,  we  pass  each 
other  in  the  dark,  and  all  unconscious  of  the  fact,  bid  farewell  for  ever. 

How  many  of  the  young  men  who  visit  foreign  countries  or  the 
colonies,  bent  on  commercial  entefprise,  could  tell  gold  from  mica  or 
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pyrites,  or  diamondfl  firom  rock  ciysta!,  or  platina  ore  from  iron  sand  ? 
How  many  of  them,  if  shown  a  white  shining  stone,  would  be  able 
to  saj  whether  it  was  quartx,  limestone,  alabaster,  cryolite,  felspar, « r 
apatite  ?  The  first  they  might  afterwards  dLacorer  was  uf  no  pecuniary 
value  ;  tiie  second  might  be  wrought  as  marble  ;  the  third  might  carve 
into  sculptures,  and  would  at  least  bum  into  stucco  ;  the  fouiih  i»  the 
choicest  ore  of  the  strange  metal  aluminium ;  the  fifth  is  to  the  potter, 
enauel-maker,  and  other  industrialists,  of  the  greatest  value;  the 
sixth,  mineral  phosphate  of  lime,  is  at  present  the  object  of  universal 
search  among  agri^ulturiflte.  How  many  of  the  youths  in  question 
could  tell  whether  the  exudation  from  a  tree  was  a  gum,  a  sugar,  a 
maiuaa,  a  resin,  a  gum-resin,  a  camphor,  a  caoutchouc,  or  a  gutta-percha  7 
How  many  could  tell  whether  the  white  crust  or  hoar-frosC-like  efflo- 
resence  on  the  soil  was  carbonate  of  soda,  nitrate  of  potash,  boiux,  or 
common  salt,  substances  of  immensely  different  money-values  ?  How  many 
could  say  whether  the  coloured  juice  or  infusion  of  a  particular  plant 
or  tree  was  a  fugitive  or  permanent  dye  ?  Whether  a  particular  seed 
would  yield  oil  or  would  not!  Whether  the  fibres  of  a  plant  were 
suitiible  or  not  for  textile  fabrics,  for  ropjs,  and  for  paper-making  ? 
Whether  a  particular  wood  was  soft  or  hard,  lasting  or  destructible  ? 
Whether  a  particular  rock  would  yield  a  good  building  stone  or  not  ? 
Whether  the  district  they  had  travelled  over  was  a  limestone,  granite, 
or  sandstone  formation  ?  Whether  coal  was  likely  to  be  found  in  it  ? 
Whether  it  possessed  any  metals  or  metallic  ores,  or  other  precious 
minerals  ?  Whether  water  was  likely  to  be  plentiful  all  the  year 
round  2  and  so  on.  Now,  were  it  proposed  to  teach  any  single  youth 
to  distinguifih  with  certainty,  wherever  he  found  them  on  the  earth's 
surface,  the  various  objects  which  have  been  referred  to,  you  might 
well  pronounce  the  endeavour  madness.  It  is  not  necessary,  however, 
that  he  should  attempt  this. 

The  naturalists  who  accompany  our  exploring  expeditions,  are  not 
trained  to  identify  on  the  spot  every  remarkable  mineral,  vegetable, 
and  animal  they  encounter.   In  truth,  seeing  that  it  is  strange  objects 
which  they  are  specially  sent  to  discover,  it  is  impossible  that  they 
should  be  forewarned  of  these  novelties^   It  is  counted  enough  that  they 
are  amply  qualified  to  detect  and  preserve  all  the  rare  things  which 
come  in  their  way.   Of  some  of  these  they  reco^niize  the  full  significance 
at  the  time,  but  the  majority  they  send  or  take  home  for  careful  investi- 
gation by  themselves  or  others.    Besides  those  purely  scientific  agents, 
a  large  class  of  travellers  of  all  professions  aid  natural  history  solely  by 
sending  home  the  objects  with  which  it  is  concerned.   So  important 
aie  the  services  of  this  class  of  naturalists  to  the  cause  of  science,  that 
under  the  auspices  of  Sir  John  Herschell,  prompted  by  the  Admiralty, 
a  manual  was  drawn  up  some  years  ago  by  some  of  the  ablest  writers  of 
the  country,  suitable  for  the  guidance  of  all  intelligent  voyagers  who 
lAay  feel  desirous  to  gather  materials  for  our  natural  history  museums 
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whikt  'wandering  in  distant  lands.  In  this  yolume  instrnctions  are 
given  as  to  the  objecta  worth  collecting;  and  the  obaerratioDa  woith 
making,  by  those  amateurs  for  whom  the  work  is  intended.  But  nataial 
faistoiy  iucladea  a  much  wider  range  of  subjects  than  iudostrial  art,  and 
it  should  be  as  easy  to  instruct  travellers  how  to  serve  the  latter  as  the 
former :  that  it  is  even  more  easy,  I  think  will  appear  £rom  the  follow- 
ing considerations. 

The  raw  (and  other)  materials  of  industrial  art  are  not  after  all 
very  numerous.  Food,  clothing,  luel,  building-stones,  mortiirs,  timber, 
clays,  metallic  ores,  and  some  other  minerals,  drugs,  v^etable  exti'acts, 
dye-stuffs,  manures,  oils,  acids,  and  alkalies,  furm  the  chief  material 
pabulum  of  intelligent  industry.  Now  even,  if  we  suppose  a  young  man 
sent  with  a  roving  commission  to  search  fur  all  of  those  materials 
throughout  the  worid,  it  would  not  be  difficult  to  teach  him  how  to 
recognise  each  one,  at  least  to  the  extent  of  ascertaining  to  what  class  it 
belonged.  It  would  of  course  be  still  more  easy  to  equip  him  intel- 
lectually for  a  search  for  some  of  them.  He  could  only  learn  by  actually 
lookiug  at,  tasting,  touching,  and  otherwise  handling  the  typical  repre- 
sentatives of  the  objects  which  he  sought  to  gather ;  but  if  he  laid  a 
foundation  in  this  practical  experience,  he  could  afterwards  in  distant 
lands  widely  enlarge  it,  and  be  enabled  by  a  guide-book  or  manual,  both 
to  refresh  his  memory  and  to  extend  his  knowledge.  Thus,  in  the  matter 
of  food,  it  can  be  shown  ;  M.  Soy er  and  all  the  other  culinary  authorities 
eancurring ;  that  the  nutritious  value  of  every  edible  vegetable,  ro6t, 
fruit,  seed,  or  stem,  can  be  ascertained  sufficiently  well  for  all  great 
practical  purposes,  by  resolving  it,  as  it  always  can  be  resolved,  into 
one  class  of  substances  represented  by  starch,  gum,  sugar ;  and  into 
another  represented  by  the  curd-like  body  called  albumen  or  fibrin, 
which  gives  to  wetted  flour  or  dough  its  stickiness.  Had  this  simple 
test  been  trusted  and  applied,  IreLmd  would  not  have  been  decimated 
by  the  potato  famine ;  nor,  were  it  believed  in  at  home,  would  unwise 
mothers  tantalise  hungry  infants  with  meagre  arrowroot,  or  unwise 
farmers,  attracted  by  its  cheapness,  diet  their  horses  upon  sago ;  neitha 
would  mysterious  noblemen  advertise  their  restoration  to  health  through 
assimilation  of  costly  packets  of  Revalenta  Arabica. 

Again  as  to  fuel  No  doubt  it  is  a  nice  question,  What  is  coal  ?  and 
somewhat  hard  to  answer ;  but  there  is  no  difficulty  in  ascertaining 
whether  a  strange  body  is  combustible,  and  if  so,  whether  it  is  easily 
kindled,  burns  long,  burns  brightly,  gives  off  much  or  little  smoke, 
yields  a  large  cinder,  and  leaves  little  ash. 

As  for  clothing  materials,  if  they  are  of  vegetable  origin,  the  strength, 
tenacity,  softness,  lustre,  colour,  and  durability  of  the  textile  fibres 
can  be  tested  by  simple  and  decisive  means ;  and  the  hair,  wool,  or  fnr 
of  animals  is  not  more  difficult  to  gauge,  so  far  as  its  textile  and  felting 
characters  are  concerned.  The  essentials  of  a  good  building-stone  may 
be  counted  on  the  fingers  of  one  hand,  and  although  prolonged  trial 
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often  reverses  summary  judgments  upon  mineral  masses,  we  can  always 
at  least  distinguish  a  bad  frem  a  very  good  stone,  and  appraise  with 
some  nicety  the  blocks  from  every  quarry. 

The  qualities  of  timber  are  not  recondite  or  mysterious.  As  for  the 
metals,  the  most  valuable  are  the  most  easily  detected.  The  softness, 
yellow  lustre,  abiding  splendour,  and  insolubility  of  gold ;  the  quickly 
tarnished  paleness  of  silver ;  the  liquid  silveriness  of  mercuiy ;  the  ob- 
trusive density  of  platina ;  the  magnetic  characters  of  iron  ore ;  the 
striking  colour  of  ores  of  copper ;  the  prominent  crystals  of  ores  of  lead,  . 
forbid  their  escape  from  keen  eyes.  Each,  indeed,  of  the  great  classes 
of  industrial  materials  have  qualities  with  which  any  moderately 
sagacious,  and  sufficiently  patient  observer  may  soon  become  fa- 
miliar. 

In  proof  of  this,  look  at  the  astonishing  amount  of  information  con- 
tieming  the  resources  of  a  strange  country  which  a  single  intelligent 
traveller  can  give  us.  The  solitary  example  of  Livingstone  is  sufficient 
for  my  purpose.  He  had  far  fewer  advantages,  before  he  left  this  country, 
aa  I  who  was  his  fellow  student  know  well,  than  could  be  placed  at  the 
disposal  of  travellers  now-a-days  ;  but  he  made  himself  as  skilful  as  he 
could  in  the  knowledge  likely  to  be  serviceable  to  him  in  Africa,  and 
be  turned  it  all  to  excellent  account. 

Some  of  our  industrialists  have  discovered  the  importance  of  system- 
atically employing  trained  agents  abroad,  and  have  profited  by  the  dis- 
covery. Foremost  among  them  are  the  horticulturists  and  florists  of 
the  country,  who  have  long  been  in  the  habit  of  sending  skilful  practical 
botanists  to  distant  regions  to  select  and  send  home  their  rare  and 
useful  plants.  All  whom  I  address  are  familiar,  I  presume,  with  one  or  . 
more  of  the  works  on  China  by  Mr.  Robert  Fortune,  and  know  how 
much  he  has  done  to  introduce  Chinese  plants  into  this  country,  as  well 
as  into  India. 

Recently,  this  example  has  been  followed,  in  even  a  more  interesting 
way,  by  the  great  English  firm,  Price's  Candle  Company,  who  have 
published  directions  for  the  use  of  all  visitants  of  distant  lands  who  ^ 
care  to  look  out  for  plants  yielding  wax,  butter,  or  oil,  and  desire  to 
form  on  the  spot  some  notion  of  their  value,  as  sources  of  candle  and 
lamp  fuel,  and  as  elements  of  importance  in  the  soap -manufactory. 

This  example  has  in  turn  been  followed  by  the  energetic  scientific 
officers  and  civilians  in  India,  in  all  the  Presidencies.  One  of  those 
gentlemen  in  particular.  Dr.  A.  Hunter  of  Madras,  has  drawn  up  rules 
for  the  selection  and  treatment  of  textile  fibres  from  new  plants  found 
ill  the  East,  which  would  serve  for  the  guidance  of  searchers  for  such 

all  parts  of  the  world. 

Next  to  the  horticulturists,  in  recognition  of  the  principle  under 
notice,  are  the  metallurgists.  The  great  metal  merchants  of  Birmingham 
despatch  over  the  world  skilful  mineralogists  to  seek  for  precious  ores. 
One  former  assistant  and  friend  of  mine  is  at  present  in  Spain  on  such 


314 


INDUSTRIAL  MUSBDMS  IN  THBIB 


a  search ;  another,  who  knows  all  the-  mines  of  Northern  Europe,  Im 
sailed  to  Chili  on  a  similar  errand. 

I  may  also  refer  here  to  the  volume  of '  Lectures  on  Gold,'  published 
.by  the  Government  School  of  Mines  in  London  a  few  years  ago,  as  a 
guide  to  the  multitudes  of  our  countrymen  flocking  at  that  time  to  the 
gold  fields  of  Australia.  It  illustrated  the  perfect  possibility  of  equip- 
.ping  travellers  intellectually  for  the  reaping  uf  that  indm^trial  harvetit 
which  awaits  the  sagacious  in  every  land  Contrast  with  this  the 
vast  amount  of  time,  labour,  money,  and  energy,  which  have  been 
wasted  in  vain  attempts  to  discover  by  chance,  or  through  glimpses  of 
half -knowledge,  the  riches  of  unknown  regions.  Bags  of  iron  pyritad 
have  been  sent  home  as  gold-dust ;  lumps  of  red  oxide  of  iron,  as  the 
cinnabar  ore  of  quicksilver ;  pieces  of  flattened .  lead-shot,  as  grains  of 
.platina.  Men  have  exchanged  abroad  heavy  gold-dust  for  light  dia- 
monds, alas  I  too  light !  for  they  proved,  on  reaching  home,  to  be  quaiti 
crystals ;  and  single-witted  knaves  have  felt  so  confidt^ut  of  the  general 
ignorance,  that  sham  nuggets,  manufactured  in  Birmingham,  have  been 
sent  out  to  the  gold  diggings,  where  they  were  scattered  on  Sunday 
mornings  over  exhausted  mines  about  to  be  offered  up  fur  sale  :  entry 
immediate. 

Let  any  one,  indeed,  take  a  map,  and  mark  upon  it  all  of  Europe, 
Asia,  Africa,  and  America,  which  is  still  unexplored,  and  after  reflect- 
ing upon  the  immensity  of  the  area  thus  brought  into  view,  ask  himself 
bow  its  material  riches  are  to  be  ascertained,  and  he  will  not,  I  imaging 
propose  to  leave  them  to  be  stumbled  on  by  such  chance  visitors  as  may 
wander  aimlessly  and  ignorautly  through  that  region. 

I  have  spoken  specially  of  distant  lands,  but  he  who  does  not  know 
valuable  objects  at  a  distance,  will  as  little  recognise  them  at  his  own 
door ;  nor  need  I  remind  you  that  around  and  between  the  two  chief 
cities  of  Scotland,  lie  beds  of  iron-ore,  buildiug-stone,  and  gaa-fuels, 
besides  other  minerals  whose  existence  and  value  have  been  fully  recog- 
nised only  within  the  memory  of  living  m^,  and  these  in  most  cases 
not  past  their  prime. 

One  great  service,  then,  which  an  industrial  museum  may  render  to 
commercial  enterprise,  is  the  teaching  of  those  about  to  be  scattered  over 
the  world,  how  to  recognise  the  important  raw,  working,  and  modifying 
materials  of  industrial  art.  Scotland  has  always,  in  virtue  of  being 
"  Caledonia  stern  and  wild,"  kept  her  poets  who  could  live  on  a  little 
oatmeal  at  home,  and  sent  her  hungry  practical  men  abroad.  At  the  pre- 
sent day,  more  than  of  old,  from  the  bosom  of  almost  every  family,  one 
or  more  sons  are  sent  forth  over  land  and  sea.  Surely,  then,  we  should 
give  them  opportunity  before  they  part  from  us,  to  make  themselves 
familiar  with  the  typical  industrial  materials  of  all  countries,  and  after 
singing  "  Auld  Laug  Syne  "  for  the  last  time  with  them,  and  before  bid- 
ding them  farewell,  should  place  in  their  chests,  beside  the  Bible  and 
the  volume  of  national  songs,  some  brief  treatise  which  might  help  tbe{D 
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to  know  whether  it  is  a  fish  or  a  serpent  which  is  offered  to  their  grasp, 
and  to  perceive  that  they  are  receiving  bread,  where  they  thought  it  was 
a  stone. 

II.  The  Home  Industrial  Museum,  secondly,  should  be  a  place  whore 
the  nature  and  value  of  the  unknown  products  of  this  country*  and  of 
foreign  countries  might  be  ascertained  and  made  public  Investigations 
into  native  products  calculated  to  serve  the  entire  nation  have  been  pro<« 
secuted  in  all  the  practical  museums  of  the  country  since  their  establish- 
ment I  mention  one  or  two.  At  the  Museum  of  Economic  Geology, 
London,  an  elaborate  and  most  valuable  series  of  researches  on  the  steam 
coals  of  the  navy,  was  made  some  years  ago  by  Sir  Henry  De  la  Beche, 
and  Dr.  Lyon  Playfair.  An  equally  important  series  of  analyses  of 
the  iron-ores  of  England  has  recently  been  completed  under  Dr, 
Percy  of  the  same  museum  ;  and  Dr.  Hoffmann  and  Mr.  Witt,  who  are 
also  among  its  officers,  have  investigated  at  great  length,  the  question-^ 
How  far,  without  prejudice  to  the  public  health,  the  sewage  of  great 
towns  may  be  rendered  agriculturally  useful  ?  Sir  Robert  Kane,  Direc- 
tor of  the  Museum  of  Irish  Industry,  Dublin,  has  devoted  an  entire 
volume  to  the  discussion  of  the  Industrial  resources  of  Ireland.  Along 
with  Dr.  Sullivan,  he  has  also  made  a  detailed  report  on  the  modes  in 
which  the  too  abundant  peat  of  his  native  country  can  be  rendered  use- 
ful ;  and  in.  the  laboratory  of  this  museum,  the  question  of  cultivating 
beetr-root  in  Ireland  as  a  source  of  sugar  has  been  "fery  fully  considered. 
Similar  investigations  are  continually  in  progress. 

As  for  foreign  countries,  every  day  ships  bring  to  our  great  sea- 
ports important  raw  materials  which,  through  the  ignorance  of  brokers, 
are  wasted  or  neglected.  Samples  of  every  strange  raw  material  which 
passes  through  the  Inland  Revenue  Office,  should  be  sent  to  one  or 
other,  or  all,  of  the  industrial  museums  of  the  country,  to  be  examined 
and  reported  on  lor  the  good  of  the  community.  It  is  not  intended  by 
this  to  come  in  between  the  importer  and  his  profits,  but  only  to  sup- 
plement his  ignorance  or  neglect  of  the  value  of  what  he  has  imported. 
But  whatever  may  be  thought  of  this  proposition,  none  will  probably 
deny  that  it  would  be  of  signal  service  to  the  mercantile  public  to 
W  assured  that  whatever  raw  materials  their  correspondents  or  agents 
sent  home,  would  be  examined,  if  desired,  by  skilled  adepts,  and  their 
commercial  value  proximately  determined.  If  you  only  call  to  remem- 
brance the  immense  stimulus  which  commercial  enterprise  has  received 
within  but  twenty  years,  from  the  discovery  abroad  of  gutta  percha, 
goano,  gold,  and  nitrate  of  soda,  besides  many  other  bodies  less  familiar 
to  the  general  public — ^you  will  perceive  how  essential  it  is  that  every 
possible  workable  material  should  be  collected  abroad,  and  carefully 
examined  at  home* 

III.  Commercial  enterprise  is  as  much  interested  in  sending  finished 
products  to  a  distance,  as  in  bringing  raw  materials  to  its  own 
^oor.    The  perfected  results,  accordingly,  of  industrial  art,  are  as 
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niuch  the  concern  of  an  industrial  nmaeum,  as  the  raw  material  from 
which  they  are  elaborated ;  and  so  also  are  the  machines  and  tools 
needed  for  their  elaboration,  and  in  eifecting  the  useful  application  of 
the  elaborated  products. 

A  large  portion,  therefore,  of  the  exhibitional  galleries  of  the 
museum  must  be  assigned — 1.  To  such  finished  products  as  wrought 
iron,  steel,  glass,  porcelain,  paper,  leather,  cotton,  linen,  woollen,  and 
silken  tissues,  naphtha,  sugar,  sulphuric  acid,  soap,  bleaching  powder, 
lucifer  matches,  and  the  like.  2.  To  all  the  intermediate  products 
which  intervene  between  such  products  and  their  raw  materials ;  for 
example,  between  iron -ore  and  steel ;  between  sand  and  glass ;  between 
clay  and  porcelain ;  between  raga  and  paper ;  between  skins  and 
leather ;  between  cotton- wool,  flax-fibre,  merino- fleece,  and  cocoon-floss 
on  the  one  hand,  and  chintz, linen-daraask,  broad-cloth,  tartan,  carpeting, 
and  satin  or  velvet  on  the  other ;  between  coals  and  naphtha ;  cane-juice, 
and  loaf-sugar;  sulphur  and  oil  of  vitriol  ;  palm-oil  and  soap;  com- 
mon Sidt  and  bleaching  powder  ;  burned  bones  and  lucifer  matches. 
3.  To  the  tools,  machines,  and  apparatus  required  for  the  conversion  of 
raw  materials  into  finished  products,  such  as  agi-icultural,  mining,  aud 
paper-making  machinery,  furnaces,  mills,  lathes,  moulds,  looms,  gas- 
retorts,  stills,  printing  pi  esse*,  and  the  other  engines  of  the  graphic  arts, 
and  all  the  manipulative  implements  of  handicraft  trades.  Many  of  the 
objects  of  this  third  division  would  of  course  be  shown  only  in  model, 
not  of  their  actual  size.  4.  Besides  machines  or  instruments  of  the  kind 
described,  the  object  of  which  is  to  transform  workable  materials  into 
wrought  goods,  a  prominent  place  in  the  museum  galleries  must  also  be 
given  to  those  forms  of  apparatus  which  are  employed  in  the  applica- 
tion to  useful  purposes  of  finished  products,  and  in  the  exercise  of  what 
may  be  called  the  Dynamical  Industrial  Arts.  Such  instruments  are 
pens,  pencils,  brushes,  thermometers,  barometers,  compass-needles, 
lamps  for  burning  solid,  liquid,  and  gaseous  fuels,  the  batteries  and 
other  requisites  for  producing  and  maintaining  the  electric  light,  the 
whole  machinery  of  the  electric  telegraph,  the  whole  apparatus  of  the 
photographer,  and  much  else.  In  this  department,  only  the  practical 
forms  of  those  instruments  which  it  includes  would  be  shown  ;  such 
refined  modifications  of  thermometer,  barometer,  electric  machine, 
optical  lens,  and  the  like,  as  theory  pronoimces  best  for  the  purely 
scientific  student,  not  falling  within  its  province. 

On  the  one  hand,  it  is  important  that  the  idea  of  the  industrial 
museum  should  be  fully  and  impartially  carried  out,  and  that  evciy 
economic  art  should  receive  its  just  share  of  illustration.  On  the  other, 
it  would  be  culpable  folly  to  collect  the  same  objects  in  adjoining  or 
neighbouring  buildings,  and  thus  needlessly  multiply  duplicates.  The 
pre-eminently  important  art  of  medicine^  for  example,  is  so  amply  cared 
for  by  the  University,  the  College  of  Surgeons,  and  the  College  of  Phy- 
sicians, that  it  would  not  be  necespary  for  the  industrial  museum  to  da 
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XPOTe  ih&n  supplement  in  certain  directions  those  illnstrations  of  medL 
cine  as  an  art  ivhich  the  medical  museums  in  the  city  contain.  Thus 
the  forms  of  electrical  machine  most  suitable  for  therapeutic  use,  the 
qualities  of  steel  best  fitted  for  surgical  instruments;  the  similar 
qualities  of  caoutchouc  and  gutta  percha  ;  the  varieties  of  distilling, 
and  other  pharmaceutical  apparatus  ;  the  different  kinds  of  glass  and 
porcelain  vessels  useful  in  the  laboratoiy  and  surgery ;  and  some  other 
things,  would  probably  find  a  place  in  the  museum,  but  the  art  of 
medicine  as  a  whole  would  not  be  represented. 

In  the  same  way,  so  long  as  the  Royal  Agricultural  Society  and 
Highland  Society  watch  over  the  interests  of  agriculture ;  the  Royal 
Academy  over  those  of  the  fine  arts ;  the  Architectural  Society  over 
those  which    occupy  the  builder ;   the  Society  of  Antiquaries  over 
the  ancient  progress  of  all  the  arts,  the  extent  to  which  the  in- 
dustrial  museum  will  charge  itself  with  illustrating   the  scope 
of  agriculture  as  an  art ;  with  collecting   the  pigments,  marbles, 
bronzes,  and  other  materials  with  which  the  painter  and  the  sculp- 
tor work  ;  with  the  accumulation  of  building  materials ;  and  with  the 
acquisition  of  examples  of  the  earlier  and  ruder  stages  of  industrial 
processes,  will  to  a  great  degree  depend  upon  the  limits  which  may 
hereafter  be  agreed  to,  as  boun  liiig  the  domains  of  the  different  societies 
named.   Each  of  these  bodies  has  a  central  province  peculiar  to  itself, 
on  which,  even  if  it  were  unoccupied,  the  industrial  niuseum  would 
not  intrude.    Each  of  them  has  also  a  border-land  which  the  museum 
cannot  help  overlapping,  as  it  has  a  border-land  which  they  unavoidably 
overlap.   The  extent  to  which  this  mutual  infringement  shall  take  place 
must  be  matter  of  amicable  compromise.    In  any  case  an  ample  area, 
entirely  its  own,  will  be  left  to  each  institution,  and  all  will  be  gainers 
by  a  wise  division  of  the  debated  land. 

Such  a  collection  I  have  supposed,  of  raw  and  workable  materials, 
modifying  agents,  transforming  machinery,  and  finished  products, 
would  prove  specially  instructive— 1.  To  those  ignorant  of  the  capa- 
bilities of  an  industrial  art,  and  solicitous  to  appreciate  them  ;  and  2. 
To  those  desirous  of  ascertaining  the  imperfections  of  an  industrial  art 
with  a  view  to  improve  it.  To  the  latter  only  will  I  refer.  The  chief 
and  ultimate  aim  of  an  industrial  museum  is  the  improvement  of  the 
useful  arts,  which  cease  to  exist,  or  exist  only  as  stunted  dwarfs 
where  they  do  not  make  progress.  But  it  is  not  only  from  the  ranks  of 
experienced  workers  in  an  art,  that  its  improvers  always  or  perhaps  most 
frequently  come. 

We  are  accustomed  to  say  that  every  man  knows  his  own  trade 
best,  and  to  warn  the  shoemaker  not  to  step  beyond  his  last.  Although, 
however,  the  improvement  of  particular  arts  must  mainly  be  looked  for 
from  those  who  have  inherited  a  special  pecuniary  as  well  as  profes- 
sional interest  in  them,  still  we  must  not  forget  the  effect  of  cuttom  in 
lendering  men  indifferent  ',to  defects,  or  of  age  in  making  theili  impa- 
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tient  of  change ;  nor,  on  the  other  hand,  most  we  overlook  the  inflaence 
of  novelty  and  curiosity  in  exciting  inventive  ingenuity.  The  great 
improvei-s  of  the  arts  are  either  their  devoted  followers  or  total 
strangers  to  them ;  the  indirerent  general  public  prove,  when  they 
offer  advice,  only  ignorant  intermeddlers.  The  Huntingdon  brewer, 
called  Oliver  Cromwell,  could  teach  a  military  trick  or  two  to  Prince 
Rupert  and  his  cavaliers.  The  Newcastle  collier,  George  Stephenson, 
was  so  wonderful  at  engineeiing,  that  they  would  not  make  him  a  civil 
engineer.  The  gardener,  John  Paxton,.  because  he  knew  nothing  of 
architecture,  became  Sir  John  as  the  architect  of  the  Crystal  Palace.  I 
am  not  certain,  indeed,  that  the  industrial  arts  have  not  been  as  much 
advanced  by  strangers  as  by  acquaintances. 

At  all  events,  one  of  the  chief,  and  I  confess  unexpected,  obstacles  I 
encountered  in  seeking  to  fill  the  industrial  museum  with  examples  of 
art,  is  the  too  humble  estimate  which  men  form  of  their  own  callings.  I 
cannot  persuade  a  shoemaker  that  shoes  are  of  interest  to  any  but  shoe- 
makers and  the  barefooted  public,  although  he  look?  with  eager  curiosity 
at  my  collection  of  hats  in  aU  their  stages.  I  tried  in  vain  to  induce  a 
very  intelligent  glassmaker  to  send  me  certain  specimens  of  glass,  till  I 
showed  him  a  full  series  of  illustrations  of  brush-making.  His  eyes 
brightened  with  intei-est,  and  he  admired  the  ingenious  and  unsuspected 
devices  which  an  art  strange  to  him  revealed.  Well,  said  I,  be  sure  the 
brush-maker  will  be  as  much  interested  in  your  glass  as  you  are  in  his 
brushes,  so  send  me  what  I  ask.  I  cannot,  accordingly,  help  inferring 
that  a  stranger's  curiosity  will  often  make  up  for  his  defective  experience, 
and  that  the  industrial  museum  would  secure  his  services  for  all  th^  arts 
it  represented. 

But  whether  such  services  be  rendered  by  experts  or  by  novices, 
this  at  least  is  most  cei-tain,  that  not  one  of  the  great  industrial  arts  can 
stand  still.  In  proportion  as  they  are  flourishing,  every  day  witnesses 
old  processes  altered  and  new  ones  introduced. 

When  the  duty  upon  common  salt  was  removed,  and  oar  practical 
chemists  began  to  make  soda  from  it,  they  threw  into  the  air  all  the 
muriatic  acid  evolved  from  the  salt.  Their  neighbours  complained  of 
the  acid  fumes,  and,  at  immense  expense,  the  chemists  built  gigantic 
chimneys  to  send  the  vapours  nearer  the  stars.  By  and  by  the  price  of 
sulphur,  with  which  they  cannot  dispense,  rose,  and  they  changed  the 
construction  of  their  furnaces  so  as  to  burn  iron  pyrites  in  them.  Then 
the  price  of  soda  fell,  and  they  blew  up  or  dispensed  with  their  tall 
chimneys,  using  instead  great  condensers,  and  converting  all  the  ob- 
noxious vapours  into  chloride  of  lime,  or  bleaching  powder.  Then  the 
value  of  bleaching-powder  altered,  and  they  took  to  producing  the  chlo- 
rine which  it  contains  in  a  new  way ;  afterwards  the  oxide  of  manganese, 
which  is  needed  for  that  manufacture,  grew  scarce,  and  a  most  ingenious 
method  of  recovering  it  and  using  it  again  was  devised,  and  is  in  practice. 
Lastly,  not  satisfied  with  the  quality  of  the  soda  they  made,  they  bad 
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moanfied  their  huge  farnaces  on  axles,  tnd  make  them  revoWe  like  barrel- 
chanu  roasting  on  spits,  so  as  thoroughly  to  intermingle  all  the  ingre- 
dients which,  by  their  niutuHl  action,  produce  the  alkali. 

This  is  no  solitary  case.  Some  years  ago  they  were  trying  in  a 
London  court  of  law,  at  the  instance  of  the  excise,  the  question  :  What 
is  paper  T  This  is  one  of  those  subtle  legnl  problems  which — like  thut 
other,  "  What  is  metal  ?*'  argued  between  a  road  mender,  a  glass  blower, 
and  an  iron  founder,  each  of  whom  calls  the  material  with  which  he  deals 
metal — will  multiply  on  our  hands  in  virtue  of  the  very  progression  of 
the  arts  which  I  am  considering.  Yet  waiving  the  question,  What  is 
paper?*  the  theory  of  paper-making  is  simpler  than  that  of  almost  any 
other  of  the  industrial  arts,  but  how  is  it  with  its  practice?  For  years  I 
have  at  short  intervals  availed  myself  of  the  privilege  of  visiting  the 
admirable  paper-mills  in  our  neighbourhood.  At  every  visit  I  find  some 
great  change ;  since  I  saw  several  of  them  a  few  months  ago,  important 
alterations  have  been  made,  ami  are  still  making.  When  our  venerable 
townsman,  Mr.  Alexander  Cowan  began  paper<making,  it  was  all  made 
by  hand,  by  a  process  so  slow,  that  they  can  do  now  in  hours  what  took 
week-*,  sometimes  months,  before.  Year  after  year  everything  has  been 
altered.  On  the  chemical  side — new  bleaching  agents,  new  correctors  of 
the  evils  of  over  blenching,  new  sizes  and  ways  of  making  sizes,  new 
colouring  matters,  new  modes  of  glazing.  On  the  mechanical  side- 
new  machines  for  rag-cutting,  washing,  boiling,  paper- weaving,  sizing, 
drying,  catting,  folding,  stamping.  One  half  the  arrangements  within 
my  own  remembrance  are  totally  new,  and  above  the  horizon,  newer  and 
newest  devices  arise  on  every  side. 

If  it  is  so  with  a  comparatively  simple  art,  how  must  it  be  with  the 
more  complex  ones.  The  hot  blast  is  but  one  accompaniment  and  index 
of  the  improved  manufacture  of  iron.  The  Sydenham  Palace  is  but  one 
mark  of  the  improvemeiits  in  glass-making.  Coal  gas  is  but  one  step  in 
the  improved  use  of  fuel.  The  whole  machinery  of  sugar-making  is  a^ 
ilovel  as  it  is  economical.  Bread  can  be  baked  on  an  hour's  notice  by  iron 
hands  as  cleanly  as  expetlitious.  Steam-engines,  which  almost  seem  intel- 
ligent, card,  dye,  and  weave,  whatever  textile  raw  material  you  give  them' 
and  by  and  by  cut  it  and  sew  it,  if  require<l. 

Had  we  only,  accordingly,  the  old  industrial  arts,  thus  for  ever 
renewing  themselves,  the  necessity  tor  keeping  pace  with  them  would  be 
Argument  enoufrh  for  an  industrial  museum,  where  their  progress  could 
be  wat-ched  and  studied  by  all.  But  besides  those  elder  sons  and  servants 
of  mercantile  enterprise — who,  like  the  eagle,  seem  to  grow  younger  as 
they  grow  older — think  of  the  infant  arts  which  have  been  born  in  our 
own  day,  and  are  younger  than  most  of  us.  Each  of  them,  a  Herculeg 
in  his  cradle,  has  already  stra  ngled  serpents,  and  has  more  than  twelve 
labours  before  him.  Railway-making,  electro-metallurgy,  electro-tele- 
giraphy,  and  photography,  may  here  represent  those  Titanic  babes,  who, 
Already  with  mature  faces,  are  bidding  all  men  look  to  the  new  time-balY 
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which  they  h  ive  dropped  before  them,  and  see  that  their  chronomcteis. 
are  rat  by  that. 

lY.  I  have  hitherto  referred  Hliiiost  solely  to  the  exhibitional  palleriefl 
of  the  miisouiD.  To  render,  howeyer,  their  contents  useful  to  the  public, 
they  must  be  carefully  classified,  intelligibly  labelled,  and  described  at 
aomc  length  in  suirable  catalogues.  The  museum  therefore  must  include 
within  its  walls  a  laboratory  and  workshop,  where  the  nature  of  unknown 
■ubstanccis,  and  the  powers  of  new  machines,  may  he  investigated,  and  a 
library  where  the  literature  of  industrial  science  may  be  available  for 
the  guidance  of  the  officers  of  the  institution  in  classifying  the  contents 
of  the  museum.  Further,  an  essential  appendage  of  an  industriAl 
museum  is  a  lecture-room,  where  detailed  prelections  may  be  given  on 
the  contents  of  the  museum,  and  where,  in  addition,  the  various  I'ndas- 
trial  arts  may  be  expounded  in  relation  to  the  laws  and  principles  on 
which  they  are  based,  and  may  be  illustrated  not  only  by  the  objects  in 
the  exhibitional  galleries,  but  by  maps,  diagrams,  drawings,  chemical 
and  mechanical  experiments,  the  exhibition  on  the  small  scale  of  manu' 
fncturing  processes,  and  of  machines  at  work ;  as  well  as  through  the 
medium  of  the  other  appliances  employed  in  university  and  other  class- 
rooms by  teachers  of  the  physical  sciences. 

All  the  existing  industrial  museums,  except  that  at  Kew,  are  sup- 
plemented by  laboratory,  library,  and  lecture-room  in  the  way  mentioned. 
All  three  likewise  have,  from  the  first,  been  associated  with  the  indus- 
trial museum  of  Scotland,  which,  moreover,  is  the  only  museum  of  the 
kind,  or  indeed  institution  in  the  country,  having  a  special  chair  of 
Technology  attached  to  it. 

V.  Apart,  however,  from  the  importance  of  those  supplementary  in- 
stitutions in  enabling  the  curators  of  the  museum  to  render  it  more  in- 
structive to  the  public,  two  of  them,  namely,  the  laboratory  (including 
the  workshop)  and  the  library,  may  themselves  be  made  directly  ser* 
viceable  to  the  conmiunity. 

The  laboratories  of  the  industrial  museums,  besides  affording  those 
in  charge  of  the  latter  the  means  of  examining  substances  of  general 
economic  interest,  are  at  the  service  of  the  public  in  two  ways : — 1.  As 
schools  of  analytical  chemistry  ;  where,  for  moderate  fees,  young  men 
may  learn  the  art  of  chemical  analysis  as  applied  to  industrial  objects. 

As  analytical  laboratories ;  where  likewise,  for  moderate  fees,  mer- 
chants or  others  may  have  confidential  analyses  made  of  substances  whose 
composition  they  seek  for  their  own  guidance  to  know  ;  and  where  the 
officers  of  the  museums  may  be  consulted  by  those  engaged  in  legal  con- 
tests, or  in  other  transactions  where  the  services  of  scientific  advisers  are 
required. 

An  engineering  workshop,  as  distinguished  from  a  chemical  labora- 
tory, has  not  yet  been  fully  recognised,  so  far  as  I  am  aware,  as  one  of 
the  complements  of  an  industrial  museum,  but  sooner  or  later  I  cannot 
doubt  it  will  be.   I  indulge  the  hope  abo,  that  it  may  be  made  service- 
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able  to  tbe  general  pablic,  for  the  testing  of  mechanical  inTentions, 
as  the  laboratories  are  for  the  testing  chemical  prodncts  and  mannfac- 
tares.  Certainly,  whether  in  connection  with  indnstrial  mnseums,  or 
with  other  institutions,  it  is  very  desirable  that  ingenious  workmen  and 
others  of  limited  means  should  be  able,  at  a  moderate  cost,  to  ascertain 
confidentially  the  value  of  embryo  inventions  before  expending  labour, 
time,  and  money  on  their  perhaps  unwise  elaboration.  Meanwhile, 
however,  I  only  name  the  workshop  as  a  subsidiary  appendage  to  the 
laboratory. 

VL  The  libraries  of  our  industrial  museums,  as  at  present  organised, 
are  chiefly  intended  for  the  officers  of  these  institutions,  inclading  to 
some  extent  the  students  in  daily  attendance  for  each  session.  Nor  is  it 
necessary  or  desirable  than  an  industrial  museum  should  provide  reading 
for  the  general  public,  which  is,  or,  if  it  chooses,  may  be,  well  cared  for 
in  the  way  of  libraries.  But  a  collection  of  books  on  applied  science  in 
French,  German,  and  English,  including  the  records  of  the  patent  offices 
or  Rimilar  institutions  of  the  civilised  countries  of  the  world,  geographi- 
cal, geological,  and  mining  maps  and  sections,  illustrated  works  on 
architecture,  ship-building,  and  machinery,  and  the  like,  would  greatly 
add  to  the  utility  of  an  industrial  museum,  if  arranged  in  its  library,  so 
as  to  be  accessible  for  reference  and  consultation  by  practical  men.  Such 
a  library,  it  cannot  be  doubted,  would  receive  many  donations,  and  in  all 
likelihood  would  prove  the  least  costly,  though  not  the  least  useful,  com- 
plement of  the  museum. 

Sach,  then,  is  the  fourfold  idea  embodied  in  the  galleries,  labora'' 
toiy,  library,  and  lecture-room,  which  together  constitute  an  industrial 
museum.  As  the  counterpart  of  this,  the  merchants  of  the  world  have 
a  fourfold  duty  to  discharge  : — 

1.  To  gather  workable  materials  from  the  ends  of  the  earth. 

2.  To  send  forth  finished  products,  derived  from  those,  to  the  four 
quarters  of  the  heavens. 

3.  To  employ  the  most  perfect  mechanical  and  chemical  appliances 
which  can  change  the  one  into  the  other,  and  facilitate  their  transmission 
throughout  the  world. 

4.  To  encourage  new  arts  and  hope  for  still  newer  ones. 
Before  I  close,  let  me  indulge  in  two  brief  moralisings. 

What  are  the  ends  of  commercial  enterprise  ?  I  will  name  but  two  : 
^1.  The  making  of  money.   2.  The  civilising  of  the  world. 

Firstly,  I  suppose  you  will  not  blame  me  for  saying  that  the  immediate 
end  is  the  making  of  money,  or  for  adding,  that  this  money-making  seems 
to  me  one  of  the  most  honest,  innocent,  and  pleasant  of  occupations.  I 
>m  not  fortified  in  this  original  opinion  by  remembrance  of  any  passage 
in  Adam  Smith's  *  Wealth  ot  Nations,'  which  indeed  I  never  read.  1  am 
thinking  of  a  passage  in  one  of  the  writings  of  the  poet  Southey,  who, 
like  mj'self,  never  lost  the  pleasure  of  money-making  by  having  a  surfeit 
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of  it.  To  owe  no  man  anything,'*  and  that  it  ia  to  be  worse  than  an 
infideP*  not  to  provide  for  his  own  household,  are  as  certainly  diyine  pre- 
cepts, as  that  the  lore  of  money  is  the  root  of  all  evil,"  and  that  hast- 
ing to  be  rich  multiplieth  sorrows."  There  is  only  the  difference  that  a 
blessing  goes  with  the  first,  and  a  carse  with  the  last  Southey  was  right. 
Honestly  earned  wages  are  as  true  a  quiddam  hottorarium^  a  gracious 
largesse,  as  any  sum  which  the  lawyer  or  physician,,  looking  the  other 
way,  finds  fall  into  his  palm.  To  know  that,  by  work  of  brain,  or  heart, 
or  hand,  or  rather  by  all  together,  you  have  earned  a  penny,  copper  or 
golden  as  the  case  may  be,  which  you  may  honestly  expend  on  some  law- 
ful want,  in  gratification  of  some  innocent  intellectual  taste,  or  sBstheticfll 
desire,  for  the  carrying  out  of  some  moral  purpose,  or  for  the  comfort  of 
some  beloved  relative  or  friend,  is  one  of  the  truest  delights  lefjt  to  as, 
after  the  flush  of  early  youth  has  passed  away. 

And  the  necessity  which  lies  upon  every  man,  highland  low,  except 
the  uncaught  thief,  to  serve  other  men,  and  be  paid  by  them  as  his  task- 
masters, is  not  the  least  pleasant  leaf  of  that  Dulcamara^  bitter-sweeti 
which  Adam  found  growing  everywhere  beyond  the  gates  of  Eden. 
Honourable  service  is  the  only  freedom  which  belongs  to  man,  and  the 
spirit  of  brotherly  interest  and  sympathy  never  rises  higher  than  between 
the  noble  master  and  the  noble  servant. 

Secondly,  The  museum  which  I  have  been  commending  to  you  is  a 
museum  of  the  industry  of  the  world  in  relation  to  ourselves.  It  cannot 
be  less  than  this ;  and  as  this  it  will  increase  our  civilization,  and  add 
to  our  power  to  civilize  the  rest  of  the  world.  We  have  deserved  well 
of  the  other  nations  of  the  globe  as  improvers  of  the  industrial  arts, 
but  they  also  have  deserved  well  of  us.  Tea,  cofiee,  sugar,  tobacco, 
opium,  cinchona,  cotton,  caoutchouc,  gutta-percha,  guano,  have  all  been 
bestowed  upon  us  by  distant  tribes.  The  Chinese  have  taught  us  to 
weave  silk,  to  make  paper  and  porcelain.  The  Indians  have  shown  us 
how  to  dye.  The  Venetians  have  given  us  the  modern  art  of  glass- 
making.  Our  soda  process  is  originally  a  French  invention.  The  im- 
provements introduced  into  the  colonial  manufacture  of  cane-sugar  sre 
largely  borrowed  from  the  processes  introduced  by  the  continental 
growers  of  the  beet-root  There  b  not  a  single  invention  or  discoreiyi 
indeed,  not  excepting  even  the  steam-engine,  of  which  we  as  a  people 
can  claim  more  than  the  lion^s  share ;  and  seeing  that  in  our  veins  runs 
the  mingled  blood  of  I  know  not  how  many  unlike  races,  it  would  be  veiy 
strange  if  it  were  otherwise. 

To  no  one  nation  has  been  given  the  monopoly  of  genius,  construc- 
tive skiU,  and  practical  sagacity.  All  our  modem  arts,  such  as  photo- 
graphy and  electro-metidlurgy,  have  been  rapidly  developed  by  the 
combined  activity  of  quick-witted  men  all  over  the  globe.  Take  m  special 
illustration  of  this  two  examples.  The  Incifer-match,  although  it  was 
t>om  late  in  our  own  day,  hia  this  peculiarity  about  it,  that  no  one,  dead 
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or  living,  claims  its  inyention.  Although  there  is  nothing  God-like  in  its 
name,  it  is  as  much  dissociated  from  a  human  inventor  as  those  onivmal 
instraments  of  art,  which  the  ancients  held  to  be  of  divine  origin.  And 
the  cause  of  this  simply  is,  that  it  embodies  the  productions  of  so  many 
countries,  and  the  skill  of  so  many  men,  and  the  thoughts  of  so  many 
centuries,  that  no  individual  of  any  nation  or  epoch  can  call  it 
his. 

The  same  remark  applies  to  the  electric  telegraph.  It  belongs  to  no 
single  man  or  nation.  Yolta  the  Italian,  Oersted  the  Dane,  Steinhill 
the  German,  Ampere  the  Frenchman,  Faraday  and  Wheatstone  of 
England,  Bain  and  William  Thomson  of  Scotland,  Morse  of  the  United 
States,  are  but  a  few  among  the  many  between  whom  the  merit  of 
establishing  the  telegraph  must  be,  though  unequally,  divided. 

The  inability,  as  all  history  shows,  of  any  single  nation  to  be  suffi- 
cient ior  itself,  and  the  teaching  of  the  nations  by  each  other,  which  each 
successive  age  sees  carried  further  and  further,  furnish  the  sure  and  broad 
foundation  of  the  mighty  civilizing  power  of  commercial  enterprise.  The 
vast  ends  which  God  has  had  in  view  in  dividing  the  globe  amongst  races 
so  different  as  those  which,  since  the  secular  historic  period,  have  occu- 
{Med  its  surface,  are  to  us  but  dimly  apparent.  Yet  we  seem  able  to  read 
a  purpose  of  slowly  opening  up  the  world  more  and  more  as  the  centuries 
flow  on.  Not  to  the  Egyptian,  the  Assyrian,  the  Indian,  the  Hebrew, 
the  Greek,  or  the  Boman,  but  to  men  of  our  own  day  and  generation, 
has  the  Ruler  of  All  given  the  keys  with  which  our  Watts  and  Stephen- 
Bons  and  Faradays  have  unlocked  the  barrier-gates  of  the  world,  and 
made  over  its  surface  one  continuous  highway.  Surely,  without  cant  or 
pretence,  I  may  affirm  that  this  is  the  sign  of  the  times  for  you.  If  we 
refuse  to  interpret  Chinese  and  other  placards  bearing  the  ambiguous 
statement,  No  passage  this  way,"  and  suffisr  only  the  announcement, 
"No  admittance  but  on  business,"  let  us  see,  when  admitted  on  that  plea, 
that  our  business  is  a  noble  one.  Once,  like  the  raven  from  the  Ark, 
we  found  in  the  days  of  war  no  rest  in  all  the  world  for  the  soles  of  our 
feet;  now,  like  Noah's  dove,  we  may  pluck  the  olive  leaves  of  peace 
wherever  we  will.  To  civilize  the  world  through  commerce,  and  stretch 
forth  the  hands  of  brethren  to  all  the  nations  of  the  globe,  is  a  mighty 
work,  which  God  has  largely  given  to  our  nation  to  effect,  and  he  has 
laid  the  duty  specially  and  honourably  on  those  represented  by 
you. 

But  why  do  I  trouble  yon  with  my  words  ?  Was  there  not  a  parable 
spoken  more  than  1800  years  ago,  in  answer  to  him  who  asked,  Who 
is  my  neighbour  ?  "  Did  not  the  lawyer,  the  physician-— even  the  clergy- 
man-—pass  by  him  that  had  fallen  among  thieves,  and  leave  the  Samaritan 
merchant  to  interrupt  his  business  journey,  and  help  the  unfortunate?  Is 
it  not  curious  to  come  across  so  minute  a  piece  of  ancient  bnsiness- 
<lQtail ;  the  pouring  of  oil  and  wine  into  the  wounds ;  the  payment  in 
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ready  money  to  the  innkeeper  of  as  much  as  could  be  spared  from  the 
icantily-filled  trarelling  parse;  the  bond  for  further  expenses  which 
might  be  incurred  by  the  sick  man,  and  which  the  merchant  should 
repay  when  he  returned  with  the  monies  which  he  expected  to  receive  1 
And  do  not  all  nations  since  call  that  merchant  the  Good  Samaritan? 
Tes  1  and  the  parable  was  spoken  by  Him  who,  with  His  divine  hands, 
handled  the  caipenter's  tools,  and  in  thus  honouring  the  humblest 
handicraft,  lefi  us,  as  in  all  ebe,  an  example  that  we  should  follow  His 
steps. 


THE  CULTURE  AND  TRADE  OF  SUMACH. 

BY  THE  EDITOR. 

Sumach  is  an  article  of  great  importance  to  the  Sicilians,  as  well  as  to 
ourselves  and  other  countries,  for  dyeing  and  tanning  purposes,  fat  in 
many  years  our  imports  exceed  19,000  tons  This  article  and  sulphur 
are  the  main  staples  of  Sicily. 

There  are  two  species  of  sumach  grown  in  Europe. 

1.  The  currier's  sumach  (^Rhus  coriariay  Linn.),  so  named  by  the  an- 
cients from  the  bark  and  all  the  parts  of  the  plant,  owing  to  their  astrin- 
gent character,  serving  to  tan  skins.  Pliny  (Book  xxiv.  cap.  11)  speaks 
of  the  employment  of  th'is  shrub  for  tanning,  and  it  is  also  mentioned  bj 
Dioscorides.  This  species  is  found  growing  spontaneously  in  dry  and 
stony  ground  in  the  south  of  Fraase,  Spain,  Italy,  the  Levant,  and 
Barbary. 

2.  Fustic  sumach  (Rhus  cotinust  Linn.).  The  leaves  of  this  species  are 
employed  in  manufactures  for  the  same  purposes  as  the  former.  The 
shrub  is  found  growing  on  hillocks  and  arid  soils  in  Switzerland,  Italy^ 
and  the  southern  departments  of  France. 

In  Algeria  R,  pentaphyllaf  an  indigenous  species,  is  used  for  tanning 
and  dyeing ;  and  the  powder  of  it  was  shown  at  the  last  International 
Exhibition.  In  North  America  several  indigenous  species  are  also  used. 
The  bark  of  the  Virginia  sumach,  R.  typhinOy  is  powdered  for  tanning  in 
the  Northern  States,  and  R.  glabra  in  the  Middle  States. 

Professor  Amaudor  (Technologist,  vol.  iii.,  p.  287),  in  an  article  on 
the  Tanning  Materials,  &c.  of  Italy,  has  given  some  information  on  the 
trade  in  sumach,  to  which  may  be  added  with  advantage  the  foUowiiig 
further  particulars. 

In  Sicily  they  set  the  roots  or  small  plants  from  two  to  three  feet 
apart,  not  always  in  regular  rows.  They  hoe  it  two  or  three  times  before 
the  rains  finish  in  May,  and  gather  it  in  July  and  August.   The  leaves 


THE  CULTUBS  AXD  TRADE  OF  6UMACH. 


325 


are  the  onlj  parts  made  use  oC   After  being  separated  from  the  twigs  bj 
threshing  or  hj  treading  off  with  oxen  or  horses,  the  leaves  are  then 
ground  to  the  state  of  fineness  in  which  we  see  it  in  commerce,  being 
passed  first  through  sieves  or  bolting  cloths,  and  afterwards  put  into  . 
bags  of  IfiOlbs.  each. 

The  proper  season  for  planting  the  roots  or  plants  is  in  Noyember, 
December,  and  January.  When  the  season  is  rainy  the  plants  take  root 
better.  The  root  or  stump  is  cut  off  from  four  to  six  inches  above  ground* 
The  scions  or  sprouts  spring  up  four  to  six  out  of  each  root ;  and  whon 
at  maturity,  which  in  Sicily  is  July  or  August,  they  are  aU  cut  off  at  the 
stump  and  laid  in  small  handfuls  (not  spread  out  much,  as  the  sun  will 
turn  the  leases  yellow)  to  dry — say  for  a  day  or  two— great  care  being 
taken  that  no  rain  falls  on  them. 

The  leaves  are  ground  in  mills  mostly  by  horse  power,  but  water  or 
steam  power  would  be  much  cheaper  and  better.   The  perpendicular 
running  stones  weigh  nearly  3,000  pounds ;  they  run  double  or  single 
round  an  upright  shaft.   The  nether  or  foundation  stone  is  heavier  and 
one-third  larger  in  diameter  than  the  running  stones.   The  grinding  sur- 
face of  these  latter  is  slightly  rough,  being  occasionally  touched  with  the 
pick  or  cold  chisel.   Hard  granite  stones  answer ;  in  Sicily  they  use  a 
volcanic  stone  which  is  as  hard  as  marble.    There  follows  round  the  run- 
ning stones  a  little  piece  of  wood  that  keeps  the  leaves  always  under  the 
stones.    When  ground  fine  enough  it  is  sifted  or  bolted  in  a  large  air- 
tight room,  with  a  door  to  enter  and  fill  the  bags.   In  Sicily  the  article 
is  more  or  less  adulterated  with  spurious  stuff,  such  as  other  kinds  of 
leaves,  and  an  article  called  hrucca,  which  resembles  the  juniper  bush  of 
North  America,  and  has  no  value  in  itself. 

I  believe  the  first  year  they  do  not  cut  off  the  sprouts.  In  the  second 
and  following  years  a  curious  freak  of  nature  produces  a  single  plant  a 
foot  or  so  distant  from  the  original  root,  and  this  little  sucker  it  is,  which 
they  usually  make  use  of  to  transplant. 

The  soil  of  Sicily  generally  is  a  limestone  formation  or  a  reddish  soil. 
Sumach  is  cultivated  in  the  valleys  or  level  grounds,  or  on  the  sides  of 
the  mountains  ;  it  requires  no  rain  for  two  months  before  harvesting  it* 
The  soil  is  so  fertile  that  the  ground  is  not  manured  at  all  for  sumach. 
The  superiority  of  Sicilian  sumach  over  that  of  other  countries  arises  ap- 
parently from  the  mode  of  cultivation.  All  the  leaves  are  the  produc- 
tion of  the  sprouts  that  spring  up  from  the  stump  every  year.  Being 
so  young,  the  leaves  are  full  of  life  when  cut,  and  have  not  decayed  like 
those  of  old  trees.  This  with  a  dry  climate  in  the  latter  part  of  the 
season,  and  the  soil  suiting  the  plant,  gives  it  the  high  reputation  it  has 
all  over  Europe  and  America. 

In  some  parts  of  Naples,  and  in  Sardinia,  as  well  as  Sicily,  a  great 
trade  is  carried  on  in  sumach,  and  there  are  few  arid  hills  in  the  latter 
island  where  thb  small  shrub  is  not  cultivated.   At  Palermo,  especially, 
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bags  of  sumach  are  at  all  times  to  be  seen  piled  up  destined  for  shipment 
to  yarious  places,  chiefly  to  England  and  the  United  States,  where 
there  is  a  large  consumption.  It  is  to  the  trade  in  sumach  that  several 
merchants  in  Sicily  owe  their  large  fortunes. 

An  infusion  of  sumach  yields  a  fawn  colour  bordering  on  green.  It  is 
a  substantive  colour,  but  may  be  altered  and  improved  by  the  judicioas 
application  of  mordants.  The  principal  use,  however,  of  sumach  in  dye- 
ing is  the  production  of  black  by  means  of  the  large  quantity  of  gallic 
acid  which  it  affords. 

In  calico  printing  sumach  affords  with  a  mordant  of  tin  a  yellow 
colour ;  with  acetate  of  iron,  weak  or  strong,  a  gray  or  black ;  and  with 
the  sulphate  of  zinc,  a  brownish  yellow.  Sumach  is  much  used  in  tanning 
for  preparing  the  skins  of  sheep  and  goats  for  Turkey  or  Morocco  leather. 
The  odour  of  sumach  b  agreeable  and  penetrating.  Davy  found  in  480 
parts  of  Sicilian  sumach  78  parts  of  tannin. 

Under  the  name  of  tanner's  sumach,  and  sumac  de  Redon^^^  in  France 
the  powdered  leaves  of  Coriaria  mi/rti/oKa,  from  their  astringent  proper- 
ties, are  occasionally  used  on  the  continent  for  tanning  leather  and  dye- 
ing black,  but  this  substance  is  much  inferior  to  the  powder  obtained  from 
the  leaves  of  the  Ehus, 


THE  WILD  RICE  OP  NORTH  AMERICA  (ZIZANIA 
AQUATICA). 

The  water-oats,  or  wild  Indian  rice,  common  in  many  parts  of  the 
North  American  continent,  and  we  believe  also  in  Russia,  is  a  wholesome 
nourishing  article  of  diet,  which  deserves  to  be  better  known  than  it  is 
at  present. 

The  flower-stem  comes  up  sheathed  in  a  delicate  green,  membranous 
leaf,  and  displays  the  elegant  awned  flowers ;  from  these  the  anthers 
depend,  of  a  delicate  straw  colour  and  purple,  which  have  a  most  grace- 
ful effect  waving  in  the  wind.  The  upper  or  spiked  part  is  the  one 
that  bears  the  seed.  The  green  grassy  leaves  fall  back  from  the  stem, 
and  float  upon  the  surface  when  they  are  no  longer  needed  to  protect 
the  seed.  The  plant  grows  in  vast  beds,  in  still  waters,  in  a  depth  of 
from  three  to  eight  feet,  where  there  is  a  great  deposit  of  mud  and  sand. 
In  many  places,  where  there  is  little  current,  these  beds  increase  so  as 
materially  to  fill  up  the  shallow  lakes,  and  impede  the  progress  of  boats 
on  their  surface. 

The  plant  is  usually  six  feet  high  or  more,  and  has  a  panicle  witb 
male  flowers  above  and  female  below.  It  has  been  found  growing  wild 
in  the  North  West  Territory,  in  the  lakes  and  streams  all  over  the 
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conntrj.  In  Minnesota,  Illinoi%  and  many  other  American  States,  aa 
well  as  Canada,  it  is  common. 

When  the  rice  b^;in8  to  show  the  tender  green  bLide  aboTe  the 
water,  the  lakes  seem  to  be  stndded  with  low  veidant  ishmds.  It  comes 
into  flower  in  July  and  Angost  The  leaves  attain  a  great  length,  some 
have  been  measured  of  the  great  length  of  11  to  13  feet  In  the  month 
of  September,  in  Canada,  in  the  North  Western  states,  rather  earlier, 
the  grains  are  fully  ripe  and  withered.  It  is  so  loosely  enclosed  between 
the  bearded  husks  as  to  fedl  out  at  the  slightest  puff  of  wind,  hence  the 
harvest  can  only  be  continued  for  a  few  days  after  the  maturity  of  the 
crop.  The  stalk  and  the  branches  or  ears  that  have  the  seed,  are  de- 
scrihed  as  resembling  oats,  both  in  appearance  and  manner  of  growing, 
the  stalks  being  full  of  joints,  and  rising  from  two  to  four  feet  above 
the  level  of  the  water. 

The  squaws  collect  the  seed  by  paddling  through  the  rice  beds,  and 
with  a  stick  in  one  hand,  and  a  sort  of  sharp-edged  curved  paddle  in  the 
other,  striking  the  ripe  heads  down  into  the  canoe,  the  ripe  grain 
falling  to  the  bottom.  Many  bushels  are  thus  collected.  An  Indian 
squaw  will  gather  from  five  to  ten  bushels  per  day.  Very  great 
quantities  grow  on  all  the  lakes  in  the  Minnesota  territory.  The  outlets 
and  bays  are  filled  with  it.  It  is  the  main  reliance  of  the  Indians 
during  the  winter  months,  for  their  subsistence.  The  green  rice  is 
dried  in  the  following  manner  in  Canada.  The  Indians  make  an 
enclosure  on  a  square  area  of  dry  ground,  by  sticking  branches  of  pino 
or  cedar  close  together,  to  form  a  sort  of  hedge.  In  the  centre  of  this 
place  they  drive  in  forked  sticks,  in  a  square  of  several  feet,  across 
which  they  lay  others,  and  on  this  rude  frame  they  extend  mats  of 
haas  or  cedar,  for  the  manufacture  of  which  the  Indian  women  are 
renowned.  They  light  a  fire  beneath  this  frame,  and  when  reduced  to 
hot  glowing  embers,  the  rice  is  spread  on  the  mats  above  the  fire ;  the 
green  enclosure  is  to  keep  the  heat  from  escaping ;  the  rice  is  kept 
Btured  and  turned  with  a  wooden  shovel  or  paddle,  and  after  it  is  dried, 
the  husk  is  winnowed  from  it  in  large  open  baskets  shaken  in  the 
wmd. 

Professor  Bandall,  of  Cincinnati,  and  General  Veiplanck,  late  Com- 
Diissioner  to  the  Chippewa  Indians,  consider  it  to  be  superior  in  taste, 
fiixd  far  more  nutritious  than  Southern  rice.  It  is  long,  narrow,  and  of 
a&  olive-green  colour  outside.  The  kernels  are  larger,  and  its  flavour 
ui  better ;  for  when  boiled  and  stewed,  and  left  to  cool,  it  forms  It  con- 
«^s^t  mass,  like  good  wheat  bread.  Boiled  like  ordinary  rice  it  is 
very  palatable.  The  appearance,  however,  is  not  inviting,  as  the  outer 
of  the  hulled  rice  is  dark-coloured,  though  the  inside  is  white  as 
^e  Carolina  kind.  This  may  be  owing  to  some  difficulty  in  preserving 
%  and,  probably,  if  more  completely  hulled  the  objection  would  dis- 
appear. 
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The  parched  Indian  rice  is  heated  in  pots  over  a  slow  fire,  till  it  hm\a 
and  shows  the  white  floury  part  within  the  dark  skin.  This  sort  is 
eaten  by  the  Indians  in  their  soups  and  stews,  which  are  chiefly  made 
of  game,  yenison,  and  wild  fowl ;  and  often  also  dry  by  handfuls,  when 
on  journeys,  as  the  parched  com  of  the  Israelites.  The  wild  rice  is  sold 
in  the  stores  of  Canada  at  10s.  a  bushel  The  Indians  sow  it  up  in  mats 
or  coarse  birch  baskets  to  keep  it. 

The  gathering  of  wild  rice  is  rarely  practised  by  the  settlers,  whose 
time  can  be  more  profitably  employed  on  their  farms ;  but  we  have 
thought  the  description  of  harvesting  it  might  not  be  devoid  of  interest, 
since  in  men,  who  have  gone  exploring  or  lumbering**  on  the  shores  of 
lonely  lakes  and  rivers,  far  from  the  haunts  of  civilised  man,  have  some- 
times been  reduced  to  worse  shifts  than  gathering  wild  rice  to  supply 
their  wants. 


THE  TRADE  IN  LOGWOOD. 

BY  THE  EDITOR. 

Of  the  annual  imports  of  logwood — some  41,000  tons  per  annum 
of  the  value  of  256,000Z. — the  largest  quantity,  more  than  one-third, 
now  comes  from  the  West  India  Islands,  and  about  6,000  tons  each 
from  Hayti,  from  Belize,  and  from  the  Northern  Atlantic  American 
ports.  The  tree  which  supplies  it,  the  Hcematoxylon  Campeachianum 
reaches  fifty  feet  in  height.  The  wood  is  hard  and  dense,  having 
a  greater  specific  gravity  than  water.  The  pinnate  leaves  are  hand- 
some, of  a  fine  dark  glossy  green  colour ;  the  flowers  are  pea-shaped 
in  fine  yellow  racemes.  The  trunk  is  cut  into  large  logs;  the 
bark  and  alburnum,  or  white  wood  is  chopped  off;  the  dark-red 
inner  wood  being  the  only  valuable  portion.  The  value  is  in  proportion 
to  the  size  'of  the  logs,  the  largest  being  the  most  prized :  but  it  ifl 
chiefly  imported  in  short  lengths.  We  chip  or  grind,  and  pack  it  in  casks 
and  bags  ready  for  the  dyers',  hatters',  and  calico  printers'  use,  who  esteem 
it  as  affording  the  most  durable,  deep  red  and  black  dyes  ;  but  before 
doing  BO  it  is  generally  conveyed  in  the  state  as  imported  to  the  manu- 
facturing towns,  where  it  is  frequently  deposited  and  stacked  on  wharves 
for  a  great  length  of  time  before  being  ground  or  used.  The  wood  being 
very  hard,  of  a  fine  compact  grain,  is  almost  indestructible  by  the 
atmospheric  influence.  It  was  first  introduced  into  England  in  the 
reign  of  Elizabeth,  but  as  it  afforded  to  the  unskilful  dyers  of  her  time 
a  fugitive  colour  it  was  not  only  prohibited  from  being  used,  under 
severe  penalties,  but  was  ordered  to  be  burned  wheresoever  found,  by  t 
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law  passed  in  the  23rd  year  of  her  reign.  At  length,  after  a  century  of 
absurd  prohibition  it  was  allowed  to  be  used.  Alcohol  extracts  most  of 
the  active  principles  of  this  wood  and  forms  a  deep  coloured  tincture. 
The  cutting,  barking,  and  transport  of  logwood  also  known  in  the 
European  market  as  Campechy  wood  (Palo  de  Campeche)  is  a  branch 
of  industry  conducted  in  Yucatan.  The  tree  is  indigenous  to  the  forests 
of  Tabasco,  to  the  lowlands,  islands,  and  banks  of  rivers,  and  lagoons, 
and  gives  employment  to  very  mauy,  forming  the  principal  article  of 
foreign  export  from  that  State. 

Far  from  the  land  producing  it  in  abundance  it  begins  to  disappear. 
It  is  seldom  met  with  near  the  mountains,  although  when  planted  on  the 
highlands  and  hills  it  arrives  at  perfection.  To  procure  it  cutting 
establishments  are  formed  in  those  places  where  it  abounds,  which  are 
called  tintales,"  and  a  more  or  less  considerable  capital  is  employed 
in  procuring  hands,  tooU,  boats,  victuals,  and  other  articles  necessary  to 
the  undertaking.  It  is  cut  with  the  axe,  and  is  a  work  of  torment,  for 
the  low  lands  in  which  it  grows  are  very  marshy,  and  teem  with  mos- 
quitoes. However,  it  is  the  most  lucrative  for  the  labourer.  For  in- 
stance, in  husbandry,  say  in  the  breeding  of  cattle,  the  labourer,  if  mar- 
ried, gets  four  dollars  per  month,  and  three  if  unmarried,  besides  the 
food  necessary  for  his  family.  Whilst  in  the  tintales  every  labourer 
whether  married  or  single,  is  paid  according  to  his  labour,  and  as  there 
is  no  overseer,  as  in  cultivation,  to  take  note  of  their  work,  each  makes  a 
separate  delivery,  keeping  a  daily  account  of  weight  and  date  in  the 
'Hintales/'  from  which  they  cannot  remove  the  wood  until  the 
floods. 

They  employ  themselves  in  cutting  and  stacking  it,  till  the  season 
approaches  in  which  it  is  removed  in  small  boats ;  then  each  person 
barks  and  delivers  by  weight  as  much  as  he  has  cut,  and  this  is  divided 
into  daily  tasks  (tareas),  and  the  value  of  each  tarea  is  placed  to  his  credit. 
These  tareas  consisted  formerly  of  25  pieces,  averaging  nine  inches  in 
thickness,  and  weighing  between  ten  and  twelve  Castilian  quintals,  or 
cwt.  without  the  bark.  This  method  is  still  in  vogue  in  some  establish- 
ments, but  in  others  the  tarea  has  been  reduced  to  four  or  five  light 
quintals  barked  and  brought  to  the  loading-place.  It  is  calculated  that 
when  there  is  abundance  of  wood  a  man  of  mediocre  strength  can  com- 
pass that  amount  of  labour  in  a  few  hours.  Some  labourers  are  paid  a 
real  and  a  half  (9}d.)  for  every  quintal  delivered  within  certain  bounds  ; 
these  are  called  quintaleros,  and  theiir  famiUes  are  not  maintained  by  the 
proprietor.  But  most  commonly  eight  reals  per  tarea  are  paid,  and  that 
shows  that  the  labour  applied  to  this  branch  produces  150  per  cent, 
more  than  the  farm  labour,  supposing  a  man  does  not  cut  more  than 
half  a  tarea  a  day,  which,  including  the  food  he  receives,  amounts  to 
Ave  reals.  The  farm  labourer  only  receives  two,  hence  it  is  that  logwood 
cutters  look  better  «nd  are  more  comfortable  than  the  others,  although 
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they  work  much  harder,  having  the  means  of  satisfying  all  their  wants. 
The  export  of  logwood  in  the  last  year  of  the  Caiiipeche  settlement, 
1716,  was  no  less  than  5,863  tons. 

The  Honduras  logwood  trade  has  not  increased  of  late  years,  althongh 
the  dye  it  yields  is  superior  to  that  obtained  from  the  wood  cut  in  Jamaica 
and  St.  Domingo.  The  Honduras  and  Yucatan  wood  sells  for  61.  69.  to 
9/  1 0 ».  per  ton,  and  the  J araaica  and  St.  Domingo  wood  for  5L  to  bl  lOs.  per 
ton  ;  this  is  a  very  different  price  from  that  which  it  realised  in  Dampier's 
days.  He  teUs  us  that  it  then  sold  for  lOOZ.  per  ton,  which,  allowing  for 
the  difference  in  money,  would  be  equal  to  nearly  200?.  at  the  present 
day.  The  Jamaica  and  St.  Domingo  wood  is  used  in  the  dyeing  of  car- 
pets and  other  coarse  cloths,  while  the  Central  American  is  employed 
for  dyeing  all  kinds  of  woollen,  cotton,  and  silk  fabrics.  A  considerable 
quantity  of  logwood  is  shipped  from  Honduras  to  Oporto  (according  to  a 
p  \per  by  Chief  Justice  Temple  in  the  *  Journal  of  the  Society  of  Arts'), 
whence  it  comes  to  us  as  prime  port  wine,  recommended  by  the  faculty 
for  its  superior  nutritious  and  astringent  qualities.  A  large  quantity  of 
logwood  is  also  expoiied  to  the  United  States. 

Captain  Dampier,  the  celebrated  navigator,  who  wrote  an  account  of 
his  voyage  to  the  Bay  of  Honduras  in  the  year  1674,  gives  some  interest- 
ing details  of  the  riae  of  the  logwood  trade.  He  thus  describes  the 
trees  : — They  are  much  like  our  whitethorns  in  England,  but  generally 
a  great  deal  bigger ;  the  rind  of  the  young  growing  branches  is  white 
and  smooth,  with  some  prickles  shooting  forth  here  and  there,  so  that 
an  Englishman  not  knowing  the  difference,  would  take  them  for  white- 
thorns, but  the  body  and  the  old  branches  are  blackish,  the  rind  rougher, 
with  few  or  no  prickles.  The  leaves  are  small  and  shaped  like  the  com: 
uion  whitethorn  leaf,  of  a  palish  green.  We  always  chose  to  cut  the  old 
black-rinded  trees,  for  these  have  less  sap,  and  require  but  little  pains 
to  cut  and  chip  them.  The  sap  wood  is  white  and  the  heart  red ;  the 
heart  is  much  used  for  dyeing,  therefi>re  we  chip  off  all  the  white  sap 
till  we  come  to  the  heart,  and  then  it  is  fit  to  be  transported  to  Europe. 
After  it  has  been  chipped  a  little  while  it  turns  black,  and  if  it  lies  in 
the  water  it  dyes  it  like  ink,  and  sometimes  it  has  been  used  to  write 
with.  Some  trees  are  five  or  six  feet  in  circumference,  and  these  we  can 
scarce  cut  into  logs  small  enough  for  a  man's  burden  without  great 
labour,  and  therefore  we  are  forced  to  blow  them  up.  It  is  a  very  pon- 
derous sort  of  wood,  and  burns  very  well,  making  a  clear  strong  fire  and 
very  lasting.  We  always  harden  the  steels  of  our  fire-arms  when  they 
are  faulty  in  a  logwood  fire,  if  we  can  get  it." 

Logwood  contains,  according  to  Chevreul,  a  peculiar  colouring  prin- 
ciple, which  he  has  termed  hematin,  and  which  may  be  obtained  as 
follows : — On  the  watery  extract  of  logwood  digest  alcohol  for  a  day, 
filter  the  solution,  evaporate  gently  again,  and  then  leave  the  liquid  at 
rest.    Hematin  is  deposited  in  small  crystals,  which  after  washing 
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with  aleohol,  are  brilliant  and  of  a  reddish  white  colour^  Their  ta^te  is 
bitter  and  astringent. 

Hematin  forms  an  orange  red  solution  with  boiling  water,  becoming 
yellow  as  it  cools,  but  recovering  when  heated  its  former  hue.  Alkali 
converts  it  first  to  purple,  then  to  violet,  and  lastly  to  brown,  in  which 
case  it  seems  to  be  decomposed.  Metallic  oxide  unites  with  it,  forming 
blue  compounds.  Gelatine  throws  down  reddish  flocculi.  Protomuriate 
of  tin  renders  it  lilac 

Logwood  shavings  yield  their  colour  to  water  and  alcohol ;  the  latter 
extracts  it  more  readily  than  water.  The  colour  of  its  dyes  is  red,  in- 
clining to  violet  or  purple.  Its  aqueous  decoction,  left  to  itself,  becomes 
yellowish,  and  at  length  black.  Acids  turn  it  yellow ;  alkalies  deepen 
its  colour  and  give  it  a  purple  hue.  Stuffs  would  take,  only  a  slight  and 
fading  colour  from  decoction  of  logwood,  if  they  were  not  previously 
prepared  with  aluminous  mordants.  A  blue  colour  may  be  obtained 
from  it  by  the  addition  of  verdigris,  but  the  great  consumption  of  log- 
wood is  for  blacks,  which  are  obtained  by  alum  and  iron  bases,  and  of 
any  requisite  degree  of  intensity. 

The  bark  and  the  gum  of  the  logwood  tree  are  used  as  astringent 
remedies. 


Itifutifii  Mnim. 


Maplb  Sugar  in  New  Brunswick.— It  is  not  easy  to  estimate 
the  average  quantity  of  Maple  sugar  manufactured  annually,  as 
it  is  not  subject  to  any  regulation  by  which  it  could  be  ascer- 
tained. We  know,  however,  from  the  census  returns,  that  in  1851 
it  amounted  to  350,9571b8.  ;  but  again  in  1861  it  had  fallen  to 
2;}0,000lbs.  It  would  be  unfair,  however,  to  conclude  that  the  average 
manufacture  had  really  declined,  because  very  much  depends  upon  the 
character  of  the  season,  and  the  pressing  nature  of  other  employments. 
There  is  no  systematic  plan  in  existence  for  developing  this  production. 
All  that  is  manufactured  is  by  individual  farmers  and  their  families, 
and  the  whole  work  must  be  accomplished  in  a  few  weeks  in  the  spring, 
generally  from  the  middle  of  March  to  the  middle  of  April.  In  order 
that  the  sap  may  flow  freely,  it  requires  cold  frosty  nights,  succeeded  by 
clear,  bright  days,  and  when,  as  sometimes  happens,  the  interval  is 
marked  by  dull,  cloudy,  or  stormy  weather,  it  almost  precludes  the  pro- 
secution of  the  work.  It  is  quite  certain,  however,  that  a  profitable 
trade  migh'-  be  made  of  the  article  if  a  little  enterprise  and  capital  were 
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employed  for  its  production.  The  sugar  is  of  excellent  flav6nr  and  m&y 
be  refined  to  any  degree  of  whiteness. 

ExpsRiMBNTiLL  Farmb  IK  SouTH  AFRICA. — colonial  botanist, 
writing  under  date,  "  Riversdale,  Oct  17,"  says  : — ^"  In  developing  the 
resources  of  the  colony,  much  may  be  done  by  experiments  on  vegetable 
productions  of  the  land  which  may  be  turned  to  economic  use,  or  may 
be  otherwise  employed  in  the  arts  and  manufactures.   Amongst  these  are 
the  following : — ^Experiments  on  its  grasses,  which  are  all  important  to 
a  pastoral  people  ;  experiments  on  its  Olives,  of  which  we  have  mote 
than  one  species  indigenous  at  the  Cape,  and  it  remains  to  be  proved 
whether  the  land  can  or  cannot  be  made  to  produce  the  cultivated  oUve 
or  to  produce  the  wild  olive  in  such  a  form  that  the  cultivation  of  it 
might  be  remunerative  ;  experiments  on  its  Indigo  plants,  of  which  we 
have  a  great  many  species,  and  in  regard  to  which  the  same  remarlu 
may  be  made  which  have  been  made  in  regard  to  the  olive  ;  experiments 
on  its  numerous  Euphorbias,  the  milk  of  which  seems  to  be  similar  in 
its  constituents  to  that  producing  the  India-rubber  and  the  gutta-percha, 
for  which  there  is  now  a  great  demand  ;  experiments  on  its  Aloes  and  its 
Buchus,  the  products  of  many  of  both  of  which  are  already  exported  in 
considerable  quantities ;  experiments  on  its  Castor-oil  plants  and  its 
Candleberry  myrtle,  both  of  which  are  growing  abundantly  in  many 
localities.   There  are  also  experiments  to  be  tried  on  the  preparation  of 
the  refuse  of  the  Maize  to  fit  it  for  economic  uses ;  on  the  cultivation  of 
Flax,  of  Rape,  and  of  Mustard,  for  seed  and  oil,  on  the  cultivation  of  hill 
Rice  and  Cotton,  and  on  J;he  improvement  of  Tobacco  and  Wine.  All  of 
these  experiments  ought  to  be  made  with  the  accuracy  of  research  for 
scientific  purposes,  with  accurate  details  of  weights  and  measures,  of  time 
actually  employed  in  culture,  &c. ;  of  actual  expense ;  and  of  actual 
pecuniary  value  of  returns  obtained.   And,  for  the  good  of  the  colony, 
it  is  desirable  that  these  should  be  published.   It  is  too  much  to  expect 
that  this  will  be  done  by  men  actually  engiiged  in  agriculture,  finding  it 
necessary  to  give  their  whole  time  to  what  more  immediately  demands 
their  attention.   But  there  are  many  who  would  gladly  avail  themselves 
of  the  results  obtained  by  such  experiments  if  explicit  statements  of  the 
experiments  were  furnished  to  them.   By  the  establishment  of  an  expe- 
rimental farm  the  number  who  would  do  so  would  probably  be  greatly 
increased  if  provision  were  made  for  the  board  and  training  of  young 
men  on  the  farm,  while  their  training  there  would  fit  them  for  carrying 
out  similar  experiments  on  a  larger  scale  in  the  field.   To  teach  men  to 
philosophise  is  of  more  importance  than  to  teach  them  philosophy,  and 
to  educate  is  of  more  importance  than  to  instruct.   By  the  labour  of 
such  young  men  the  expense  of  the  establishment  would  be  somewhat 
reduced*   Of  the  experiments  of  Liebig  in  agricultural  chemistry,  it  is 
said  (I  know  not  with  what  truth)  that  the  whole  have  been  conducted 
imder  his  direction  by  young  men  paying  a  high  fee  for  pernusfiion  to 
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labour  under  him  in  his  laboratory  ;  and  so  it  might  be  iiith  auch  an 
establishment  as  I  have  supposed,  if  properly  conducted.** 

How  THE  Chinese  make  Dwarf  Trees. — We  have  all  known  from 
childhood  how  the  Chinese  cramp  their  women's  feet,  and  so  manage  to 
make  them  "  keepers  at  home  but  how  they  contrive  to  grow  minia- 
ture pines  and  oaks  in  flower-pots  for  half  a  century  has  always  been 
much  of  a  secret  It  is  the  product  chiefly  of  skilful,  long-continued, 
root-pruninji^.  They  aim  first  and  last  at  the  seat  of  vigorous  growth, 
endeavouring  to  weaken  it  as  far  as  may  consist  with  the  preservation 
of  life.  They  begin  at  the  beginning.  Taking  a  young  plant  (say  a 
seedling  or  cutting  of  a  cedar),  when  only  two  or  three  inches  high, 
they  cut  off  its  tap  root  as  soon  as  it  has  other  rootlets  enough  to  live 
upon,  and  replant  it  in  a  shallow  earthen  pot  or  pan.  The  end  of  the  tap- 
root is  generally  made  to  rest  on  the  bottom  of  the  pan,  or  on  a  flat  stone 
within  it  Alluvial  clay  is  then  put  into  the  pot,  much  of  it  in  bits  the 
nzQ  of  beans,  and  just  enough  in  kind  and  quantity  to  furnish  a  scanty 
nounahment  to  the  plant.  Water  enough  is  given  to  keep  it  in  giowthi 
but  not  enough  to  excite  a  vigorous  habit  So,  likewise,  in  the  applica* 
tion  of  light  and  heat  As  the  Chinese  pride  themselves  on  the  shape 
of  their  miniature  trees,  they  use  strings,  wires,  and  pegs,  and  various 
other  mechanical  contrivances,  to  promote  symmetry  of  habit,  or  to 
fashion  their  pets  into  odd  fancy  figures.  Thus,  by  the  use  of  very  shal- 
low pots,  the  growth  of  the  taproots  is  out  of  the  question  ;  by  tiie  use 
of  poor  soil  and  little  of  it,  and  little  water,  strong  growth  is  prevented. 
Then,  too,  the  top  and  side  roots  being  within  easy  reach  of  the  gardener, 
are  shortened  by  his  pruning- knife  or  seared  with  his  hot  iron.  So 
the  little  tree,  finding  itself  headed  on  every  side,  gives  up  the  idea  of 
strong  growth,  asking  only  lor  life,  and  just  growth  enough  to  live  and 
look  welL  Accordingly,  each  new  set  of  leaves  becomes  more  and  more 
stunted,  the  buds  and  rootlets  are  diminished  in  proportion,  and  at 
length  a  balance  is  established  between  every  part  of  the  tree,  making  it 
a  dwarf  in  all  respects.  In  some  kinds  of  trees  this  end  is  reached  in 
three  or  four  years ;  in  others  ten  or  fifteen  years  are  necessary.  Such 
IS  fancy  horticulture  among  the  Celestials. 

Wild  Arrow  Root. — In  the  jungles  of  Chittagong,  and  other  parts 
of  India,  is  found  a  species  of  ginger,  commonly  known  as  ^*  wild  arrow- 
root**  The  leaves  of  this  plant  die  off  at  the  end  of  the  rains,  and  its 
tubers  are  found  during  the  cold  weather  abounding  in  starch,  which 
they  yield  to  slicing  and  maceration  in  water.  Starch  is  largely  used  in 
nuiQufactures  in  England,  and  a  great  quantity  of  the  rice  exported  from 
America  is  converted  into  starch.  If  this  Indian  starch  were  imported 
iu  quantity  at  a  cheap  rate,  it  would  find  a  ready  sale.  The  supply  of 
^e  wild  arrowroot  is  inexhaustible,  and  if  removed  at  the  proper  time 
of  year,  would  furnish  materials  for  a  simple  and  valuable  manufacture, 
while  at  the  same  time  the  growth  of  a  noxious  jungle  would  be  checked^ 
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Amiakthus. — ^In  Corsica  a  few  years  since  they  made  use  of  amian- 
thus in  the  mauufactme  of  common  pottery,  which  gave  it  great  tough- 
ness and  tenacity,  and  enabled  it  to  resist  most  efficaciously  the  effects  of 
a  blow,  or  of  irregular  dilatation.  Amianthus  is  also  fouud  mingled 
with  the  paste  of  some  Chinese  vases  of  common  manufacture. 

FiBBBS  or  Bermuda. — ^The  Cotton  plant  {Gossypium  Herbaceum),  or 
common,  short  staple  cotton,  is  a  perennial  in  the  Bennudas,  enduring 
for  a  period  of  from  twelve  to  twenty  years,  grows  to  a  height  of  eight  or 
ten  feet,  producing  abundantly  during  the  whole  time^f  its  existence, 
and  bears  two  crops  a  year.  We  have  specimens  from  trees  fifteen  years 
old  growing  wild  in  barren  spots ;  but  if  the  plant  were  cultivated  with 
the  care  that  is  bestowed  upon  it  in  the  Southern  States  of  America, 
abundant  crops  of  the  long-stapled  variety  could  be  grown  here,  possess- 
ing all  the  silky  fineness  so  desirable  in  the  fibre.  Both  the  climate  and 
soil  are  admirably  suited  for  its  production,  and  there  is  laud  enough 
lying  wild  and  useless  that,  if  cultivated,  would  yield  a  million  of  pounds 
annually.  Fibre  of  the  Changeable  Bose  (AWiea  Flos-mulabilis),  This 
plant  grows  wild  in  the  Bermudas,  and,  if  cultivated,  would  yield  an 
abundance  of  fibre  suitable  for  the  manufacture  either  of  cloth  or  paper. 
The  specimen  sent  was  obtained  from  the  bark  of  the  tree,  bat  the  stems 
of  the  smaller  boughs  and  twigs  would  also  furnish  good  fibre.  Besides 
fibre,  the  bark  yields  a  gum,  which  might  also  be  made  useful.  Fibre 
oi  the  American  Aloe  (^Agaoe  Americam),  This  plant  grows  wild  in 
the  Bermudas,  and  in  great  abundance.  It  delights  in  rocky  soils,  and 
would  do  well  on  hill  sides  and  in  exposed  situations,  where  scarcely 
anything  else  worth  cultivating  would  !grow,  and  it  would  also  form  a 
good  hedge.  The  fibre  is  admimbly  adapte-d  for  the  manufacture  of  all 
kinds  of  cordage. 

New  Fibbe  fob  Papeb. — ^The  dearness  and  scarcity  of  rags  has  in 
some  cases  compelled  the  makers  to  experiment  and  make  use  of  other 
substitutes  in  the  room  of  rags.  Whatever  may  be  said  about  the  pe^ 
manent  injury  to  the  trade  from  the  condition  of  the  rag  question,  no 
one  can  doubt  that  the  greatest  benefit  must  accrue  from  the  encourage- 
ment and  favourable  reception  of  other  fibres.  Already  the  most  salu- 
tary benefit  has  been  felt  from  the  steady  increase  in  the  use  of  esparto. 
But  for  its  timely  relief  the  price  of  rags  would  be  enhanced  to  such  a 
degree,  that  it  would  be  ruinous  to  work  at  present  prices.  The  makers 
are  beginning  to  see  that  their  antagonism  to  growing  fibres  has  left 
them  in  a  very  sad  state,  now  that  foreign  legislation  has  crippled  the 
free  use  of  rags.  The  knowledge  of  esparto  is  not  so  very  modern  that 
we  should  only  now  be  going  to  school  to  know  its  qualities  and  its 
worth.  It  has  been  before  the  world  from  a  remote  time,  and  the  use 
of  it  in  paper-making  has  been  known  since  the  middle  of  the  last  cen- 
tury. We  have  found  it  referred  to  in  a  work  of  Schauflfer,  published 
in  1753,  at  Nuremberg.   The  only  thing  required  has  been  the  spirit  of 
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entetprise  to  make  it  subserve  our  parpose.  No  paper-  maker  will  ven- 
ture on  a  trial  with  a  new  fibrt  until  some  outside  difficulty  drives  him 
to  do  it  The  difficulty  has  come,  and  so  also  has  come  the  free  use  of 
it,  and  encouragement  given  to  it  in  quarters  that  would  formerly  have 
scorned  to  lift  it  for  the  price  of  carting  it  into  their  mill.  In  Britain 
we  have  takeu  up  esparto  to  the  exclusion  of  all  other  new  fibres  nearly, 
bat  on  the  continent  we  find  several  substitutes  have  taken  a  permanent 
hold  of  the  market.  The  only  place  on  the  continent  in  which  esparto 
is  used  to  any  great  extent  is  in  Belgium.  In  France  and  Germany  they 
make  use  of  wood  fibre,  prepared  according  to  M,  N.  Vaelter's  patent.. 
They  also  use  alfa  fibre  for  esparto.  This  they  do  on  account  of  ita 
growing  in  Algiers,  which  is  a  French  colony.  The  paper-makers  are 
actively  using  beet-root  and  maize  in  paper-making,  and  herein  show  far 
more  enterprize  than  we  do  to  find  a  material  at  once  suitable  and 
cheap. — ^*  Paper  Trade  Keview.' 

Cui/riVATiON  OF  THE  SuNFLOWBB.— To  produce  this  plant  {Helian^ 
ihusy  annual  sunflower),  in  peifection,  there  is  required  a  light,  rich 
soil,  as  unshadowed  by  trees  as  possible.   The  earlier  the  seed  can  be  got 
into  the  ground  the  better,  say  the  end  of  September,  or  the  begin- 
ning of  October,  as  the  crop  will  be  ready  to  harvest  the  latter  part  of 
February,  which  will  be  the  greatest  importance  to  growers.  The 
necessary  quantity  of  seed  required  for  an  acre  depends  on  the  condi- 
tion of  the  soil,  and  varies  from  four  pounds  to  five  pounds ;  but  of 
coarse  it  is  advisable  to  sow  a  little  more  than  is  actually  wanted  to 
provide  against  accidents.   The  seed  should  be  drilled  into  the  ground, 
and  the  distance  from  row  to  row  eighteen  inches ;  the  plants  to  be 
thinned  out  to  thirty  inches  from  plant  to  plant,  and  the  number  of 
plants  at  this  distance  would  be  about  14,500  per  acre  ;  at  eighteen 
inches  from  plant  to  plant  25,000  per  acre  ;  and  at  twelve  inches  from 
plant  to  plant  32,000.   The  produce  of  this  kind,  like  that  of  most 
others,  varies  considerably,  according  to  the  state  of  the  soil,  the  cli- 
niate,  and  the  cultivation  that  is  employed  ;  but  the  average  quantity  of 
seed  is  about  fifty  bushels  per  acre.   This  will  produce  fifty  gallons  of 
oil,  and  of  oil  cake  1,500  pounds.   The  stalks  when  burnt  for  alkali, 
give  ten  hundred  weight  of  potash.    The  seed  forms  a  most  excellent 
and  convenient  food  for  poultry,  and  it  is  only  necessary  to  cut  off  the 
beads  of  the  plants  when  ripe,  tie  them  in  bunches,  and  hang  them  up 
in  a  dry  situation,  to  be  used  as  wanted.   They  not  only  fatten  every 
kind  of  poultry,  but  greatly  increase  the  quantity  of  eggs  they  lay. 
When  cultivated  to  a  considerable  extent  they  are  also  capital  food  for 
sheep  and  pigs.    The  leaves,  when  dried,  form  good  fodder  for  cattle. 
When  the  flower  is  in  bloom  it  is  most  attractive  to  bees.   The  stalk  is 
admirably  adapted  from  its  fibrous  character,  for  the  manufacture  of 
paper. 

Growth  op  the  Bamboo. — ^In  the  Royal  Botanic  Garden  at  Edin- 
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barghy  the  ayeTap:e  growth  of  one  specimen  was  six  inches  a  day  in  a 
temperature  of  from  66''  to  70^,  The  Bannah  Bamboo  {Bamhiisa  gigan- 
tea)  is  considered  the  prince  oi  Bamboos.  It  attains  the  height  of  100 
feet,  each  joint  ranging  from  20  to  24  inches  in  length,  and  as  much  as 
36  inches  in  circumference.  It  has  been  known  to  grow  18  inches  in  24 
hours.  This  bamboo  in  Bengal  attains  a  height  of  65  feet  Of  indige- 
nous kinds  the  Bambma  Tulda  rises  to  its  full  height  of  70  feet  in  about 
one  month.  This  is  at  the  rate  of  about  an  inch  an  hour  and  should  be 
visible.  The  "  Balcoo  Bans,"  chiefly  used  in  house  building  on  account 
of  its  toughness  and  solidity,  averages  from  50  to  60  feet  in  height 
The  "  Tulda  Bans"  was  used  some  seven  years  ago  in  a  novel  way  by 
Bome  Burmese  villagers  as  a  means  of  defence.  By  taking  three  joints, 
then  cutting  one  to  make  a  mouth,  scooping  out  the  centre  joint,  and 
boring  a  hole  in  the  third,  and  then  loading  it  with  powder  and  shot, 
they  managed  to  keep  off  the  intruders.  These  imitation  guns  would 
often  stand  out  five  or  six  shots  when  well  wrapped  up  with  jute  fibre, 
or  any  other  strong  description  of  rope.  In  the  absence  of  this  protec- 
tive covering,  they  would  often  burst  in  the  second  discharge. 
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THE  PAPER-TREE  OF  SIAM  (TON-KHAI),  TROPHIS  ASPERA,  W. 

BY  Sm  ROBERT  H.  BCHOMBURGK,  PH.D.,  F.R.S.,  ETC. 

At  the  present  time,  when  the  question  from  whence  are  we  to  get 
the  material  for  our  supply  of  paper  has  become  of  some  importance  for 
want  of  rags,  the  old  legitimate  substance  for  its  manufacture,  the  descrip- 
tion of  this  tree,  and  the  manner  in  which  its  bark  is  prepared  in  Siam 
into  paper,  may  perhaps  be  of  some  interest 

The  quantity  which  is  used  as  writing  paper  is  far  from  insignificant. 
For  common  purposes,  the  haberdasher,  the  grocer,  and  the  huckster, 
use  the  common  yellow  paper  from  China  to  wrap  parcels  in  for  their 
eostomers,  but  for  legal  docmnents,  letters,  account  books,  &c.,  they  are 
written  on  Siamese  paper.  The  Government  authorities  address  their 
officials  upon  the  white  Siamese  paper  of  the  size  of  one  of  our  own 
sheets  of  foolscap,  not  folded ;  but  for  composing  the  draft  of  a  letter,  or 
to  be  used  as  a  waste-book  in  commercial  affairs,  to  write  a  tale,  or 
some  poetic  composition  (offered  for  sale  in  stalls  at  the  bazaar  or  talat), 
then  the  Samut  dam,  coi^posed  of  black  paper,  is  used.  But  the  Siamese 
artist  who  illustrates  the  tale  or  an  allegory,  uses  the  white  paper,  and 
upon  it,  rough  as  it  appears,  represents  his  objects  in  aa  vivid  colours 
as  the  Chinese  do  upon  their  soft  rice  paper. 

The  crayons  or  pencils  are  prepared  of  carbonate  of  lime,  or  common 
limestone,  and  the  mass  for  black  pencils  is  coloured  with  the  coal  pro- 
duced by  burning  the  sticks  of  a  Cassia,  which  is  likewise  used  for 
colouring  the  black  paper  books. 

The  King  dictates  or  writes  himself  his  despatches  on  the  Samut 
dam ;  they  are  then  given  to  one  of  the  copyists,  who  are  lying  prostrate 
before  him,  to  transfer  them  on  white  paper  with  black  crayons,  and 
they  are  then  despatched  to  their  destination.   The  usual  size  of  the 
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Samut  on  which  the  drafts  are  written  is  fourteen  inches  in  length,  and 
four  inches  in  breadth.  It  is  folded  up  in  such  a  manner  that  the  writer, 
having  filled  one  page,  has  merely  to  turn  over  to  commence  a  second, 
and  then  he  continues  in  the  same  manner  until  sixty,  if  the  importance 
of  the  matter  requires  it,  are  filled  up  in  a  similar  manner ;  so  that,  when 
the  book  has  been  entirely  employed,  and  is  spread  out,  it  will  extend 
to  twenty-one  feet   There  are,  however,  others  of  less  size. 

The  tree  which  yields  the  bark  is  Trophis  asperoy  of  Wildenow,  a 
species  of  the  Eamon  tree  of  the  West  Indies,  the  leaves  of  the  latter  of 
which  are  frequently  used  for  fodder  for  cattle  and  horses  when,  during 
the  dry  season,  grass  is  scarce.  The  scabrous  state  of  the  East  Indian 
species  would  prevent  this. 

The  paper-tree  is  called  by  the  Siamese  "  Ton-  Khai,"  and  is  by  no 
means  uncommon.  It  is  to  be  found  as  well  on  the  alluvial  soil  of 
Siam,  as  up  the  country,  for  three  hundred  or  four  hundred  miles 
from  the  sea-shore.  The  trees  which  I  have  seen  were  only  of 
middle  size,  but  I  understand  that  the  trunks  of  old  trees  reach  a  dia- 
meter of  from  two  to  three  feet.  But  it  is  not  such  old  trees  which  are 
used  for  the  manufacture  of  paper — ^those  as  thick  as  a  man's  thigh  are 
preferred.  After  they  have  been  cut  down,  and  the  supei-fluous  branches 
lopped  oflf,  they  are  laid  in  pieces  of  about  three  feet  in  length  for  a  short 
time  on  a  coal  fire,  which  facilitates  the  stripping  of  the  bark.  The 
latter  is  then  steeped  in  water  for  two  days,  after  which  the  liber  is 
easily  separated  from  the  outer  bark,  which  is  of  a  dark  colour,  but  not 
entirely  useless,  as  it  is  added  to  the  stuff  for  making  black  paper. 
The  liber  is  now  kneaded,  and  put  on  a  wooden  table,  round  which^  in 
the  present  instance,  I  saw  sitting  three  men,  beating  the  mass  with 
mallets  until  it  came  to  a  certain  consistency  ;  it  was  then  placed  in 
baskets,  the  bottoms  of  which  were  constructed  like  a  sieve,  and  water 
having  been  added,  the  pulp  is  percolated  free  of  impurities  and  fibres. 
This  mass  was  then  spread  equally  on  perforated  cloth  within  frames, 
of  the  size  the  paper  was  to  possess,  and  taken  to  the  adjacent  canal> 
dipped  three  or  four  times  into  it,  when  the  frame  was  raised  slightly 
out  of  the  water,  and  a  stick  of  smooth  bamboo  about  as  thick  as  the 
size  of  a  finger  and  of  the  length  of  the  sheet,  rolled  carefully  four 
or  6v6  times  over  the  mass,  which  then  adhered  and  formed  a  smooth 
surface.  The  frame  was  now  taken  out  of  the  water,  and  placed  in  a 
somewhat  slanting  direction  against  a  scaffolding  to  dry. 

The  proprietor  told  me,  that  with  fair  weather,  and  three  or  four 
assistants,  the  materials  being  prepared,  only  requiring  their  being 
beaten  into  a  mass,  he  could  make  100  sheets  in  a  day  (each  about  6 
feet  in  length  and  16  inches  in  breadth),  for  which  he  receives  from  the 
retail  merchant,  4  ticals  (10  dols.),  the  latter  sells  them  at  1  fuang  (3jd.) 
for  two  sheets.  There  are  likewise  sheets  of  smaller  size,  not  much 
larger  than  our  usual  foolscap. 

I  have  it  not  in  my  power  to  state  how  much  matter,  convertible 
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into  paper,- a  cwt.  of  the  bark  contains.  Its  bulky  size  would  prevent 
its  being  shipped  with  any  advantage  to  Europe — ^but  another  question 
presents  itself — ^mif^ht  not  the  paper  with  stamping  mills  and  other  im- 
proved machinery  be  prepared  at  Siam  in  a  raw  state,  transhipped,  and 
converted  into  letter,  note,  and  printing  paper,  or  for  any  other  purpose, 
by  being  re-manufactured  ?  I  think  if  my  memory  bears  me  out,  I 
have  read  that  already  now  a  good  deal  of  paper,  printed  or  otherwise, 
is  again  reduced  to  pulp  to  make  clean  sheets  of  it. 

For  the  purpose  of  rendering  the  sheets  of  the  Samut  black,  as  I 
have  already  stated,  the  shrubby  branches  of  a  Cassia,  which  grows  along 
the  canals  in  abundance,  are  burnt  to  charcoal,  pounded,  and  dissolved. 
The  solution  is  then  applied  with  a  piece  of  rag  to  the  paper.  The 
green  paper  which  is  only  tinted  on  one  side,  is  coloured  by  a  mixture  of 
Indigo  and  Turmeric 

I  must  not  omit  to  state  that  the  leaves  of  the  paper  tree,  which 
are  scabrous  on  both  sides,  are  employed  like  those  of  the  CurateUa 
americana  by  the  Indians  in  Guiana  to  polish  articles  of  wood,  to  clean 
rusty  knives,  swords,  muskets,  &c. 

Bangkok,  Siam. 


SOME  ECONOMIC  USES  OF  NUTS  AND  SEEDS. 

BY  THE  BDITOB. 

There  are  many  nuts  and  seeds  which  are  collected  in  different 
countries,  and  converted  into  various  uses.  Our  continental  neighbours 
seem  to  be  more  ready  and  clever  than  we  are  in  applying  nuts,  seeds,  and 
such  small  articles  to  purposes  of  personal  decoration ;  and  although, 
from  being  cheap,  many  of  these  ornaments  are  despised  by  our  belles, 
yet  none  can  deny  their  interest  and  beauty,  and  the  ingenuity  and  taste 
^th  which  they  are  worked  up.  The  field  is  an  exhanstless  one,  and 
well-known  ornamental  nuts  and  seeds  of  India  and  South 
America  have  not  yet  made  their  appearance  in  this  country.  Many 
vild  nuts  and  seeds  are  also  used  for  food. 

The  spherical  and  curiously  sculptured  or  corrugated  seed  of  the 
Mkeocarpzu  ganitrm  and  other  species  cleared  of  their  soft  pulp, 
we  used  by  the  Brahmin  priests  as  beads.  They  are  also  made 
uito  necklaces  and  bracelets  for  ladies,  which  are  much  admired,  espe- 
cially if  gilded  or  capped  with  silver  mountings.  Those  of  Monocera 
tuherculata  are  used  for  a  like  purpose  in  Travancore.  The  nuts  of 
^irangiva  Roxhurghiiy  called  in  Hindostan  "  Jeeopatra,"  are  strung  by 
the  natives  and  put  round  the  necks  of  their  children,  as  an  amulet,  to 
^^ep  them  in  health. 

Various  modern  travellers  speak  of  the  import  of  the  turbiuth  seeds 
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(Piatacia  terebinthtu)  into  Egypt ;  and  Belon  mentions  a  tradition  that  tbe 
Persians  lived  on  these  seeds  before  becoming  acquainted  vrith  bread. 

The  turner  has  profited  largely  by  the  extensive  introduction  of  the 
vegetable  ivory  and  coquilla  nuts  from  South  America,  which  are  now 
applied  to  a  great  variety  of  useful  and  ornamental  purposes.  They  are 
mere  waste  products  in  the  countries  whence  they  are  obtained.  These 
nuts  have  been  already  described  in  the  Technologist,  vol.  ii,  p.  38, 
and  voL  iv.,  p.  269. 

The  seeds  of  the  shreetaly  or  talipot  palm  {Corypha  umbracuUfera), 
being  a  species  of  vegetable  ivory,  are  turned  into  marbles,  beads  used 
by  certain  sects  of  Hindoos,  button  moulds,  and  various  small  articles. 
Little  bowls  and  other  fancy  ornaments  are  made  from  them;  and, 
when  polished  and  coloured  red,  are  easily  passed  off  for  genuine  coral. 
These  nuts  could  be  obtained  in  large  quantities  in  Canara  Malabar  and 
other  parts  of  India  ;  the  chief  objection  is  that  they  are  of  small  size. 
A  kind  of  flour  is  obtained  from  the  nut. 

The  fruit  of  the  doon  palm  is  turned  into  beads  for  rosaries,  and,  in 
Africa,  made  into  little  oval-shaped  cases  for  holding  snuff.  These  have 
a  small  opening  at  one  end,  stopped  by  a  wooden  peg. 

The  ribbed  seeds  of  the  common  bead  tree  or  Persian  lilac  {Mdia 
azedarach,  Linn.)  are  frequently  bored  and  strung  for  beads  by  Roman 
Catholics.   A  valuable  oil  is  also  produced  from  them. 

The  fruit  of  the  bladder  nut  tree  {Staphylea  pinnata)  is  a  bladdery 
capsule,  containing  a  nut  as  hard  as  bone.  The  nuts,  in  some  parts  of 
Europe,  are  threaded  for  paternosters  by  Romanists,  and  made  into  neck- 
laces and  chaplets.  They  are  also  called  cut-noses  and  false  pistachios. 
The  kernel  of  the  nut  has  a  little  of  the  flavour  of  pistachios,  but  is  very 
acrid,  and  occasions  nausea  if  eaten  to  any  extent.  It  yields  by  expres- 
sion a  bland  oiL 

The  large  red  seeds  of  Admanihera  pavoninOf  a  leguminous  tree, 
called  in  Lidia  red  sandal  wood,  weighing  almost  uniformly  four  grains, 
are  frequently  employed  by  jewellers  and  others  in  the  East  as  petty 
weights.  In  Burmah  they  are  called  the  large  may,  in  contradistinction 
to  the  seeds  of  AhrtuL  precatorius,  which  are  known  as  the  small  ruay. 
Two  small  mays  are  there  equal  to  one  large,  and^ valued  at  a  pice,  and 
four  large  mays  are  equal  to  one  bai,  or  an  anna,  which  is  l^d.  In 
some  parts  of  India  the  seeds  are  called  goonch.  Very  pretty  rosaries, 
bracelets,  and  other  trinkets,  are  formed  of  them.  A  cement  is  made  by 
beating  them  up  with  borax  and  water.  The  natives  in  Travancoie 
have  an  idea  that,  taken  internally,  they  are  poisonous,  especially  when 
in  a  powdered  state.  But  in  Ceylon  the  seeds  called  madeteye  are 
roasted  and  eaten. 

The  beautiful  seeds  of  the  wild  liquorice  plant  {Ahrus  precatorius)^  of 
a  bright  scarlet  colour,  with  a  jet  black  spot  at  the  top,  are  used  by  the 
jewellers  and  druggists  of  India  as  weights,  each  weighing  almost  uni- 
formly one  grain ;  also  for  beads  and  rosaries,  whence  the  specific  nam^ 
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From  their  extreme  hardneBS  and  pretty  appearance  the  Hindoos  and 
others  prize  them  for  necklaces  and  other  ornaments.  In  the  Feejee 
islands  they  are  nsed  for  covering  oracles  and  other  sacred  objects. 
They  form  an  article  of  food  in  I^ypt,  thongh  considered  hard  and 
indigestible.  They  are  reduced  to  a  fine  powder  by  the  native  gold- 
smiths, who  nse  them  in  this  state  to  increase  adhesion  in  the  more 
delicate  parts  of  manufactured  ornaments.  In  Hindostan  they  are 
known  as  the  Retti  weights. 

the  larger  seeds  of  the  necklace  tree  of  the  West  Indies  {Ormosia 
coccinea),  of  a  brilliant  red  hue,  with  a  black  spot  at  one  end,  are  now 
beginning  to  be  used  for  sleeve-links  and  shirt  studs.  The  red  Barricari 
seeds  of  Erythrina  cortxUodendrum,  a  leguminous  tree  of  the  West  Indies, 
are  also  used  for  ornamental  purposes. 

The  grey  bead-like  seeds,  known  under  the  popular  name  of  JoVs 
tears  (Cotx  lachtyma),  are  the  stony  fruit  of  a  graminaceous  plant.  They 
are  chiefly  used  in  Catholic  countries  for  rosaries,  but  in  times  of  scarcity 
they  have  served  for  food  in  some  countries.  Another  species  is  used 
ill  the  Laos  country  of  Asia  to  ornament  dresses. 

The  lai^e,  bony,  shining,  grey,  nearly  globose  seeds,  called  Nicker 
beans  or  Bonduc  nuts  {Guilandina  Bonducella),  are  used  for  bracelets  and 
rusaries,  and  are  very  ornamental  when  capped  and  set.  They  are  some- 
times called  in  this  country  Molucca  beans.  I  have  in  my  private  col- 
lection, baskets,  bracelets,  rosaries,  and  other  fancy  articles  formed 
of  them,  and  ornaments  made  of  the  seeds  are  common  in  most 
niuseums.  In  Barbadoes  the  plant  is  known  as  the  horse  nicker  or 
chick-stone.  The  medicinal  properties  of  this  seed  ore  described  in 
vol.  iii,  p,  304. 

The  Indians  of  Brazil  put  small  stones  into  the  empty  nuts  of 
Cerbera  Ahouai,  with  which  they  ornament  their  legs.  The  fruit  ifl 
a  deadly  poison. 

The  small,  round,  black  seeds  of  the  Indian  shot  (Canna  Indica),  are 
iised  by  the  Burmese  for  sacred  beads,  and  by  Hindoos  for  necklaces.  It 
is  called  in  Guiana  buck-shot,  and  the  natives  use  them  as  shot.  They 
have  also  been  employed  as  a  substitute  for  coffee,  and  yield  a  purple 
dye.  Another  round,  black  seed,  of  a  larger  size,  is  the  kernel  of  the 
fruit  of  Sapindus  saponarioy  Linn.,  and  of  5.  emarginatus^  YahL,  and 
other  species,  which  is  much  used  now  for  rosaries,  necklaces,  bracelets, 
and  other  ornaments.  The  nuts  are  exceedingly  hard  and  tough,  and 
take  a  fine  polish.  The  kernels  ot  5.  etculentus  are  eaten  in  the  West  Indies, 
and  deemed  as  palatable  as  the  hazel-nut  or  almond.  They  are  generally 
termed  soap-berries.  The  fruit  are  used  as  indicated  by  the  native  name, 
and  sold  in  all  the  bazaars  in  India ;  they  are  used  for  a  similar  purpose  in 
South  America.  The  arils,  or  capsules,  are  very  acrid ;  they  lather 
^ly  in  water,  and  will  cleanse  more  linen  than  sixty  times  their 
'Weight  of  soap,  but  in  time,  it  is  said,  they  corrode  or  bum  the  linen* 
This  assertion,  however,  requires  confirmation. 
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It  may  be  inddentallj  mentioned  that  the  saponaceous  principle 
^^saponine"  exists  in  many  other  seeds  and  rootd,  &c.,  in  the 
legumes  of  Mimosa  gaponaria,  Roxburgh,  and  of  Mimosa  abstergeMy 
in  the  leaves  and  root  of  Saponaria  officinalis,  in  the  root  of  Vaccaria 
vulgaris,  Agrostemma  Githago,  and  Anagallis  arvensis.  Gypsophila  stn^ 
thium  is  used  by  the  Spaniards  for  scouring  instead  of  soap.  It  also 
occurs  in  various  species  of  Dianthus  and  Lychnis,  in  the  bark  of  QuiHaria 
saponaria  and  Silene  injlata,  and  the  bark  of  the  root  of  Monnina  poly- 
stachya,  which,  pounded  and  moulded  into  balls,  is  used  for  soap  by  the 
Peruvians.  The  Fhalangum  homeridianum  is  the  soap  plant  of  California. 
The  bulb,  when  stripped  of  its  husk  and  rubbed  on  wet  clothes, 
makes  a  thick  lather,  and  smells  not  unlike  new  brown  soap. 
A  considerable  trade  is  carried  on  in  some  parts  of  India  in  the  pods 
of  Acacia  concinna,  whicb.  resemble  the  soap-nut,  and  are  used,  like  it, 
for  washing  the  head.  They  are  also  employed  by  the  Hindoos  for  mark- 
ing  the  forehead. 

The  seeds  of  Achyranthes  aspera.  Linn.,  are  administered  by  native 
practitioners  in  India  in  hydrophobia,  and  in  cases  of  snake  bites,  as  well 
as  in  ophthalmia  and  cutaneous  diseases. 

The  small  brown  seeds,  something  like  apple  pips^  so  commonly 
used,  when  strung  thickly  together,  for  bracelets,  fancy  reticules,  nets 
for  the  hair,  candlesticks,  and  other  ornamental  work,  are  the  produce  of 
Desmanthus  virgatus.  They  are  frequently  dyed  black  for  effect  The 
seeds  of  the  pod  of  the  Carob  tree  {Ceratonia  sUiqua),  are  said  to  be  the 
original  carat  weights  of  the  jewellers.  They  are  now  ground  up  as 
cattle  food,  the  pods  being  a  large  article  of  commerce.  In  the  Portu- 
guese settlement  of  Ambriz,  Africa,  the  seeds  of  the  custard-apple  are 
strung  upon  thread  as  necklaces.  In  the  Eew  Museum  are  rosaries 
made  of  olive  seeds  and  other  stones.  Immature  oranges,  when  polished 
in  the  lathe,  make  very  pretty  rosaries,  with  a  pleasant  aromatic  odour, 
and  they  are  also  sold  in  chemists'  shops  as  issue  peas."  Under  the 
name  of  orange  berries  they  are  used  for  flavouring  curafoa. 

The  seed  of  the  tamarind  is  seldom  made  use  of  in  this  country,  but 
I  have  seen  them  strung  as  necklaces.  In  times  of  scarcity,  the  poor  of 
India  eat  them.  Ai'ter  being  washed  and  soaked  for  a  few  hours  in 
water,  the  dark  outer  skin  comes  off ;  they  are  then  boiled  or  fried.  An 
oil  has  also  been  obtained  from  the  seed.  The  seed  is  sometimes  given 
by  the  Vytians  in  cases  of  dysentery,  and  also  as  a  tonic. 

Date-stones  have  their  uses.  It  is  stated  that  in  certain  parts  of 
£^ypt  they  are  boiled  to  soften  them,  and  the  camels  and  cattle  feed 
upon  them.  The  Chinese  burn  them,  and  they  are  said  to  enter  into 
the  composition  of  China  ink.  In  Spain  they  are  burnt  and  pounded 
for  tooth-powder,  and  vegetable  ivory  nuts  and  others  are  also  burnt  for 
the  same  purpose. 

The  nuts  and  kernels  of  some  stone-fruit,  as  apricots,  peaches,  prunea, 
and  cherries,  and  also  bitter  almonds,  bruised  and  distilled  with  spirit, 
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give  a  not  unpleasant  flavour.  This  spirituous  extract,  whether  made 
by  infusion  or  distillation,  when  sweetened  with  sugar,  is  the  too  famous 
cordial  called  noyeau  (from  the  French  noyau,  a  nut).  This  liquor  con- 
tains a  notable  proportion  of  prussic  acid,  and  is  probably  the  most 
noxious  of  all  the  spirituous  compounds.  The  kernel  of  the  nut  of  stone 
fruit  is  mucilaginous,  and  might  be  malted,  but  in  most  of  those  fruits 
it  is  of  a  doubtful  character,  and  in  some  it  is  believed  to  be  absolutely 
poisonous.  Nevertheless,  these  kernels,  as  well  as  their  shells,  are  occa- 
sionally made  use  of  for  the  purpose  of  imparting  an  aroma,  which  is 
sought  after  by  connoisseurs.  The  stones  of  apricots  have  of  late 
years  been  collected  at  Damascus,  and  sent  to  Beirut  for  ex- 
portation, probably  for  the  sake  of  the  prussic  acid  they  con- 
tain. In  1862,  about  200  cantars,  or  110,000lbs.,  were  exported,  at 
a  cost  of  8J  piastres  per  rottol,  or  a  little  under  2d.  per  lb.  More  than 
double  that  quantity  was  exported  in  1861. 

Under  the  names  of  Mahleb,  or  Melub,  the  fragrant  kernels  of  Truv  us 
Mdhalehf  Linn.,  strung  as  necklaces,  are  much  valued  by  the  women  of 
Bcinde  and  other  parts  ot  India.  They  are  also  used  by  the  Turkish 
bakers  to  sprinkle  over  bread. 

Cherry  and  other  fruit  stones  are  often  seen  carved  and  highly  orna- 
mented, and  made  into  rosaries,  &c.,  evidencing  the  patience  and  skill 
of  the  workman  who  has  laboured  on  them.  I  have  many  of  the  hard 
stones  of  the  date  plum,  and  other  indigenous  fruits,  very  beautifully 
carved  by  the  Chinese  and  Japanese. 

Several  kinds  of  hard  brown  beans  have  lately  been  brought  into  use 
for  making  bracelets  and  other  ornaments.  Their  plainness  and  mono- 
tony is  relieved  by  gilt  or  steel  studs  and  settings,  and  small  beads  inter- 
mingled with  ornamental  pendants.  The  large  horse-eye  bean,  a  species 
of  Mucuna,  is  really  ornamental  and  curious,  when  mounted  for  brace- 
lets. The  large  brown  seeds  of  the  sword-bean  {Entada  gigaloUum 
and  E,  Purscethd),  are  made  into  spoons,  small  coin-cases,  sceHlr 
Taottles,  &c. 

Walnut  shells  are  frequently  mounted  with  hinges,  and  used  as  the 
ornamental  cases  for  miniature  articles,  9uch  oa  scissors,  thimbles,  &c 
The  Limerick  gloves  are  packed  in  walnut  shells,  while  rings,  jewels, 
and  other  small  presents  are  often  disguised  in  this  rough  case  as  an 
agreeable  surprise. 

The  shells  of  the  cocoa-nut  are  in  large  demand  over  India  for  the 
hookah  pipes  used  by  the  natives.  They  constitute  the  common  water 
dipper  of  many  countries,  and  are  used  for  oil  lamps,  water  bottles,  and 
goblets.  In  Ceylon,  and  other  parts,  they  are  often  elegantly  carved,  and 
formed  into  fancy  articles,  such  as  small  card  baskets,  sugar  basins, 
and  mounted  in  silver  as  drinking  cups.  Special  virtues  have  been 
attributed  to  such  cups,  they  are  supposed  to  give  an  anti-apoplectic 
quality  to  intoxicating  liquors.  In  Siam  the  shell  serves  as  a  measure 
for  liquids.   The  capacity  is  graduated  by  the  number  of  cowry  shells 
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it  will  hold  ;  thus  there  are  cocoa-nat  cups  of  1,000  cowries  capacity, 
600  cowries,  and  so  on. 

The  fleshy  pulp  of  the  fruit  of  some  of  the  calabash  trees  is  eaten, 
but  in  most  species  it  is  deleterious.  The  young  fruit  are  pickled.  The 
most  valuable  part  of  the  calabashes  is  their  rind,  which  is  tough,  and 
applied  by  the  negroes  to  a  variety  of  purposes. 

Calabashes — the  hard  covering  of  the  fruit  of  Crescentia  cujeU-' 
are  used  for  all  kinds  of  domestic  utensils  in  Africa,  the  West  Indies, 
and  South  America.  Cups  and  saucers,  baskets  and  bowls,  pepper 
and  salt  dishes,  &c.,  of  various  sizes,  made  of  them,  plain  or  carved 
and  ornamented,  take  the  place  of  crockery,  and  are  not  so  easily 
broken.   Many  will  stand  the  fire  for  cooking  as  well  as  an  iron  pot 

I  have  already  described  the  various  uses  of  the  betel-nut  (voL  ii., 
p.  332).  The  nuts  of  various  other  palms  have  some  few  economic 
applications.  The  gru-gru  nuts  of  the  West  Indies,  the  seeds  of  Aero- 
comia  sclerocarpa,  are  turned  and  carved  into  very  pretty  beads,  rings, 
and  other  small  articles,  the  hard  black  texture  of  the  nut  taking  a  fine 
polish.  The  albuminous  fruit  of  Raphia  vinifera  are  carved  into  Httle 
figures  by  the  African  negroes. 

The  seeds  of  Oncoba  tpinosa  are  used  by  the  Kaffirs  for  snuff  boxes. 
The  fruit  of  Barringtonia  speciosa  is  used  instead  of  cork  for  seine  floais 
At  the  Feejee  Islands  and  Sooloo. 

The  seeds  of  the  greenheart  tree  of  British  Guiana  {Nectandra  rodieitj 
are  used  as  a  febrifuge  and  tonic.  Occasionally,  in  time  of  scarcity, 
grated  and  mixed  with  the  decayed  Wallaba  wood  (^Eperua  falcata 
Aubl.)   They  are  used  by  the  Indians  as  food. 

The  musk  seed  of  commerce  {Abelmoscnus  moschatus)  is  the 
"  Blalakustooree "  of  the  Hindoos,  the  "  Hubbul  mooshk "  of  the 
Arabs,  a  celebrated  ingredient,  used  in  their  coffee  with  such  wonderful 
improvement  of  its  flavour,  as  to  have  led  to  its  introduction  for  the 
same  purpose  amongst  Europeans,  even  in  India. 

The  Tonka  bean,  also  termed  Gayac  bean,  the  seed  of  Dipteryx 
odorata,  is  used  for  perfuming  clothes  and  ctnuff.  Its  peculiar  piinciple 
is  called  coumarin. 

The  shell  of  the  fruit  of  the  Adansonia  digiiata  is  used  by  the 
Soahili  of  Africa  as  a  substitute  for  water  buckets. 

The  trade  in  the  principal  edible  nuts  of  commerce  has  been 
described  in  vol.  iii.,  p.  456,  but  a  few  incidental  notices  of  some  other 
nuts  which  are  eaten  may  be  here  given. 

The  kernel  of  the  nuts  of  Terminalia  catappa,  Linn.,  has  the  taste 
of  an  almond,  and  may  be  used  for  the  same  purposes,  but  does  not  con- 
tain so  much  oil.  The  expressed  oil  is  edible  and  pleasant  tasted,  but 
becomes  turbid  by  keeping.  It  only  requires  care  and  attention  in  its 
preparation  to  render  it  of  greater  commercial  value  and  importance. 
The  kernels  of  the  fruit  of  Buchanania  lalifolia^  Eoxb»,  are  a  general 
substitute  for  almonds  among  the  natives  of  the  Indian  Peninsula. 
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They  are  much  esteemed  in  oonfectioiiazy,  or  roasted  and  eaten  in 
milk. 

The  frait  of  CanarimR  commmie  in  taste  is  something  like  an  almond. 
An  oil  is  expressed  from  the  nuts,  which  in  Java  is  nsed  in  lamps,  and 
when  fresh  is  mixed  with  food.  Bread  is  also  made  from  the  nuts  in 
the  Island  of  Celebes.  If  eaten  fresh  or  indulged  in  too  freely,  they 
are  apt  to  bring  on  diarrhcea.  From  the  almond  of  the  Geoffiroya  spinosOy 
Jacquin,  is  extracted  a  white  and  nutritive  fecula,  ot  which  the  inhabi- 
tants of  parts  of  Brazil  make  much  use. 

The  natives  eat  the  fruit  of  the  wild  almond  of  the  Cape  (^Brdbejum 
stdLatifoliuiny  R.  Br.),  after  many  days  soaking  in  water,  as  they  attri- 
bute noxious  qualities  to  it  when  fresh.  The  roasted  kernel  serves 
as  a  substitute  for  coffee. 

The  nuts  of  the  Otaheite  chestn^it  (Jnocarpus  edults)  are  called  Rutta 
by  the  natives.  The  kernel  of  these  is  kidney-shaped,  about  an  inch  in 
diameter,  and  is  eaten  roasted  by  the  inhabitants  of  the  Society  and 
Friendly  Isles,  the  New  Hebrides,  New  Guinea,  the  Molucca  Isles,  &c. 
It  is  sweetish,  but  less  pleasant  than  the  chestnut,  harder,  and  less  fari- 
naceous. 

The  albuminous  seeds  of  Morinda  hracteata,  the  bean  of  Fnga  dulcisj 
the  acorn  of  CasUtnea  indica,  and  the  seed  of  the  Jack  fruit  {Artocarpm 
inteyri/olius)  when  roasted  are  articles  of  food. 

The  seeds  of  the  Moreton  Bay  chestnut  {Castanospermum  Australtt) 
are  eaten  by  the  natives  on  all  occasions ;  it  has,  when  roasted,  the  flavour 
of  a  Spanish  chestnut ;  and  Europeans  who  have  subsisted  on  it  exclu^ 
sively  for  two  days  state  that  no  other  unpleasant  effect  was  the  result 
than  a  slight  pain  in  the  bowels,  and  ihat  only  when  it  wtia  eaten  raw. 
It  grows  along  the  rivers  Logan  and  Brisbane,  in  Queensland.  Although 
the  large  and  handsome  seeds  are  eaten  by  the  natives  of  Brisbane  river, 
Bome  persons  assert  that  they  are  bard,  astringent,  and  not  at  all  better 
than  acorns. 

The  cone  of  the  Auracaria  BidweUi,  Hook.,  (native  name  Banya 
Bunya)  of  Northern  Australia,  is  produced  on  the  extreme  upper  branches 
It  is  large,  measuring  nine  to  twelve  inches  in  length,  and  nine  inches 
diameter  ;  on  coming  to  maturity,  the  seeds  are  readily  shed ;  they  are 
from  two  to  two  and  a  half  inches  long,  by  three-quarters  of  an  inch 
broad ;  sweet  before  being  perfectly  ripe,  and  after  that  resemble  roasted 
chestnuts  in  taste.  They  are  plentiful  once  in  three  years ;  and  when 
the  ripening  season  arrives,  which  is  generally  in  the  month  of  January, 
the  aborigines  assemble  in  large  numbers,  from  a  great  distance  around, 
and  feast  upon  the  seeds  ;  each  tribe  has  its  own  particular  set  of  trees, 
and  of  these  each  family  has  a  certain  number  allotted,  which  aw  handed 
down  from  generation  to  generation  with  great  exactness.  The  Bunya 
is  remarkable  as  being  the  only  hereditary  property  which  any  of  the 
aborigines  are  known  to  possess,  and  it  is  therefore  generally  respected 
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The  Italian  stone  -pine  (Pinus  pinea)  has  edible  seeds,  which  are  eaten 
at  dessert,  under  the  name  of  pine  nnts.  -  They  are  hirgely  used  for  con- 
sumption in  Italy,  under  the  name  of  Pinoli-  molesa  They  come  chiefly 
from  Tuscany  and  from  the  Province  of  Ravenna,  and  are  thought  to 
give  a  peculiar  relish  to  wine.  In  the  South  of  Europe  they  are  also 
c;dled  pignons  doux.  Athenseus  speaks  of  the  imports  of  the  seeds  of 
the  stone  pine  into  Egypt.  They  are  brought  to  market  at  Lisbon, 
strung  upon  threads  like  beads,  and  suspended  upon  a  girdle  round  the 
waist.  The  seeds  of  P.  Lamhertiana  of  North  America,  and  those  of 
P.  GerardianQy  of  Thibet  and  Affghanistan,  are  also  eatable,  when  fresh. 
.  In  Switzerland,  the  seeds  of  the  Siberian  stone  pine  (P.  Cembra)  are 
used  in  some  places  as  food  and  in  others  as  an  article  of  luxury  ;  and 
the  shell  being  very  hard,  and  requiring  some  time  and  skill  to  separate 
it  from  the  kernel,  the  doing  so  forms  an  amusement  fpr  some  persons 
in  the  long  winter  evenings,  as  separating  the  iilms  from  the  kernels  of 
the  walnut  does  in  the  Tarantaise.  The  kernels  of  another  species, 
I-ilaves'  pine  (P.  Llaveana,  Schiede)  are  eateu  in  Mexico,  and  those  of 
the  imbricate-leaved  or  Chilian  pine  {Araiicaria  imhricata,  Pav.)  in 
Chile.  The  piDones  of  the  Cordillera  pine  are  nutritive  and  farinaceous, 
in  flavour  i-esembling  a  roasted  chestnut.  They  are  found  in  great  abund- 
Auce  in  the  Chilian  part  of  the  Coidillera,  and  have  become  so  necessary 
an  article  of  consumption  among  the  Indian  tribes,  that,  whenever  the 
crop  is  scanty,  or  the  snow  precludes  their  access  to  some  of  those  parts 
where  they  have  been  accustomed  to  collect  them,  they  are  subject  to 
considerable  inconvenience.  As  the  seeds  will  keep  long,  they  are  often 
imported  into  the  southern  districts  of  Chili,  and,  when  boiled,  are 
eaten  by  the  country  people,  either  hot  or  cold. 

With  the  exception  of  one  or  two  trees  near  the  coast,  which  have 
been  planted,  it  is  only  found  in  the  interior  of  the  Indian  country, 
south  of  the  Biobio.  The  Indians  of  that  neighbourhood  subsist  entirely 
on  the  seed  of  the  Araucaria,  which  they  harvest  and  bury  in  pits  for 
winter  use.  The  name  of  the  tribe  is  derived  from  that  of  the  tree 
which  affords  their  food.  The  Araucaria  being  called  Pehuca  in  the 
Indian  language,  and  Ches,  signifying  people. 


ASAFCETIDA  IN  AFFGHANISTAN. 

A   BUPPLEMENTART   NOTE.     BT   M.    C.  OOOKB. 

To  what  was  before  known  with  certainty  of  Asafoetidain  Afigbanistaii 
may  be  added  the  following  particulars,  communicated  principally  by  Dr. 
Belle w,  who  was  formerly  attached  to  the  Mission  to  Kandahar.  Some 
portion  may  be  a  repetition  of  the  same  facts  previously  obtained  by  other 
travellers,  and  which  are  hereby  corroborated — ^for  other  informatioD 
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now  commanicated  for  the  finit  time  Dr.  Bellew  is  mainly  responmble. 
This  brief  notice  can,  however,  onlj  be  r^arded  as  sapplementary. 

The  asafoetida  of  commerce  is  obtained  from  only  one  plant  in 
Affgbanifllan — viz.,  Narthex  asafxtida.  It  grows  wild  on  the  hills  about 
Herat  and  Fnrrah,  and  is  never  cultivated,  though  hundreds  of  the 
Kakar  tribe  from  the  Boree  valley,  who  collect  the  gum,  remain  in  the 
deserts  to  tend  and  water  the  plant. 

The  tear  "  sort  is  the  gum  resin  that  exudes,  and  dries  drop  by  drop, 
from  incisions  around  the  top  of  the  root ;  the  lump  "  sort  is  the  gum 
resin  as  it  exudes  from  a  broad  surface,  as  when  the  top  of  the  root  is 
sliced  off.  The  latter  sort  is  more  frequently  met  with  than  the  former, 
but  I  do  not  know  of  any  difference  in  the  qualities  of  the  two  sorts. 
There  are  several  other  umbelliferous  plants  in  Afighanistan  which  re- 
semble the  asafoetida  plant  in  external  appearance,  and  which,  also,  like 
It,  when  wounded,  exude  a  milky  viscid  sap,  but  I  never  heard  that  the 
sap  of  these  plants  (also  gum  resins)  was  ever  collected  by  the  natives, 
though  the  plants  are  very  abundant,  especially  on  the  western  slopes 
and  ranges  of  the  Sufaid  Kob. 

The  frail  vaginated  stem,  or  the  lower  cluster  of  sheathing  leaves  (of 
the  asafoetida  plant)  the  former  belonging  to  old  plants,  and  the  latter 
to  young  ones,  is  removed  at  its  junction  with  the  root,  round  which  is 
dog  a  small  Irench  about  six  inches  wide  and  as  many  deep.  Three  or  four 
incisions  are  then  made  around  the  bead  of  the  root,  and  fresh  ones  are  re* 
peated  at  intervals  of  three  or  four  days  ;  the  sap  continuing  to  exude  for  a 
veek  or  fortnight,  according  to  the  calibre  of  the  root    In  all  cases  as 
soon  as  the  incisions  are  made,  the  root  head  is  covered  over  with  a 
thick  bundle  of  dried  herbs  or  loose  stones,  as  a  protection  against  the 
8U0 ;  where  this  is  not  done  the  root  withers  in  the  first  day,  and  little  or 
^0  juice  exudes.   The  quantity  of  asafoetida  obtained  from  each  root 
▼aries  from  a  few  ounces  to  a  couple  of  pounds  weight,  according  to  the 
^ze  of  the  roots,  some  being  no  bigger  than  a  carrot,  whilst  others 
attain  the  thickness  of  a  man's  leg.   The  quality  of  the  gum  differs  much, 
<^d  it  is  always  adulterated  on  the  spot  by  the  collectors  before  it  enters 
the  market.  The  extent  of  adulteration  varies  from  one-fiflh  to  one-third, 
wheat  or  barley  flour  or  powdered  gypsum  are  the  usual  adulterants. 
The  best  sort,  however,  which  is  obtained  solely  from  the  leaf-bud  in  the 
centre  of  the  root-head  of  the  newly  sprouting  plant,  is  never  adulteratedi 
&nd  sells  at  a  much  higher  price  than  the  other  kinds.   The  price  of  the 
pure  drug  at  Kandahar  varies  from  four  to  seven  Lidian  rupees  per  man- 
i-tabriz''  (about  3  lbs.),  and  of  the  inferior  kinds  from  one  and  a  half  to 
three  and  a  half  rupees  per    man."   The  asafoetida  is  commonly  used 
by  the  Mahometan  population  of  India  as  a  condiment  in  several  of 
th^  dishes,  and  especially  mixed  with    dal."   It  is  not  an  article  of 
general  consumption  in  Affghanistan,  though  often  prescribed  as  a  warm 
remedy  for  cold  diseases  by  the  native  physicians,  who  also  use  it  as  a 
vermifuge.   The  fresh  leaves  of  the  plant,  which  have  the  same  peculiar 
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odoar  as  its  secretion,  when  cooked,  are  commonly  nsed  as  an  article  of 
diet  bj  those  near  whose  abodes  it  grows.  And  the  white  inner  part  of 
the  stem  of  the  fall  grown  plant,  which  reaches  the  stature  of  a  man,  is 
considered  a  delicHcy  when  roasted  and  flavoured  with  salt  and  butter. 

The  annual  value  of  the  asafoetida  trade  with  India  is  estimated  in 
the  government  reports  of  the  North  West  Provinces  at  about  2,2002. 


SERICULTURE  IN  OUDH. 

•    BY  DR.  B.  BONAVIA, 
Secretary  of  the;  Agri-Horticultural  Society  of  Oudh. 

About  the  beginning  of  1847,*  Captain  HoUings,  who  had  charge  of 
the  Charbagh  in  Lucknow,  introduced  the  laige-leaved  China  mul- 
berry plant  into  that  garden.  He  had  fonned  a  small  plantation ; 
commenced  making  experiments  with  silkworms,  and  had  actually 
reared  some,  but  as  he  quitted  the  station,  and  no  one  undertook  to 
continue  the  experiments,  Captain  Hollings'  successes  did  not  result  in 
anything.  The  mulberry  plantation  was  eventually  dug  up,  and  the 
land  used  for  other  purposes.  In  1861,  when  the  Agri- Horticultural 
Society  of  Oudh  was  instituted,  I  undertook  the  propagation  ot  all  the 
kinds  of  mulberry  trees  that  were  found  useful  by  those  who  had 
tried  the  rearing  of  silkworms. 

I  discovered  that  some  of  the  trees  of  the  large-leaved  China  mul- 
berry, originally  introduced  by  Captain  Hollings,  were  still  in  existence 
in  the  Charbagh.  I  procured  some  cuttings  of  them,  and  commenced 
a  plantation  in  the  Badshabagh,  consisting  of  about  one  hundred  plants 
or  so.  From  these  in  1862, 1  distributed  two  hundred  cuttings  to  each 
District  Officer  in  Oudh,  and  planted  a  good  number  for  my  own  expe* 
riments.  When  the  Agri-Horticultural  Society's  Garden  was  first  com» 
menced  at  the  Secunderbagh,  I  procured  a  supply  of  mulberry  cuttings 
of  the  small-leaved  and  of  the  cut-leavedf  China  mulberzy  from  Sahat 
runpore,  subsequently  I  procured  a  second  supply  from  the  same  place, 
and  smaller  packets  Irom  Mr.  Tumbull,  of  Bengal,  and  Captain  Huttoni 
of  Mussoorie. 

This  year  (1863),  I  have  distributed  from  the  Sahamnpore  stock 
planted  in  the  Agri-Horticultural  Society's  Garden^  nearly  9,000  of  two 
or  three  sorts. 

*  Vide  Pamphlet  On  the  Introduction  of  the  Silkworm  into  the  Punjab," 
by  Mr.  H.  Cope. 

i-  I  do  not  designate  the  kinds  of  mulberries  by  their  Botanical  name,  because 
I  do  not  think  those  we  are  acquainted  with  have  yet  been  referred  to  their 
proper  species ;  possibly  they  are  mere  varieties. 
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Further,  the  Deputy  CommisBioner  of  Fyzabad,  reports  that  he  hna 
requested  the  Talookdars  ^of  that  district  to  plant  each  five  thousand 
cuttinj^s  of  native  mulberry,  and  has  planted  himself  a  large  number  ; 
and  the  Deputy-Commissioner  of  Duniabad  has,  to  my  knowledge, 
been  distributing  from  the  Government  Garden,  cuttings  of  the  large- 
leaved  China  mulberry  to  the  Talookdars  of  his  district  at  the  rate  of 
several  hundred  cuttings  each.  I  also  understand  that  the  Deputy- 
Commissioners  of  Baredtch,  Luckimpore,  and  Sultanpore,  have  already 
a  large  number  of  plants  and  are  continuing  to  multiply  them. 

Mr.  Foy,  of  Fuzlnuggur,  reports  that  he  has  planted  65,(XX)  cuttings 
of  the  native  mulberry.  Major  Orr,  of  Roy  Bareilly,  is  also  forming  a 
plantation  of  mulberries. 

It,  as  I  hope,  in  other  districts  an  equal  interest  is  being  taken  in 
the  multiplication  and  propagation  of  this  valuable  plant,  we  shall  have, 
in  the  course  of  a  few  years,  the  commencement  of  a  laige  number  of 
mulberry  plantations.  Of  course,  in  the  Seetapore  district,  extensive 
experiments  with  silkworms  are'  being  made  on  Government  account, 
and  mulberry  plants  are  being  rapidly  multiplied. 

All  kinds  of  mulberry  trees  thrive  wonderfully  in  the  Oudh  soil, 
and  I  have  little  doubt  that  we  shall  be  successful  in  grafting  a  branch 
of  industry  on  this  province,  which  will  require  time  only  to  benefit  its 
inhabitants  considerably. 

The  following  are  reports  to  the  Chief  Commissioner  of  Oudh,  on 
the  progress  of  Government  silkworm  experiments,  which  he  has  kindly 
permitted  me  to  publish. 

Report  of  an  experiment  with  the  Cashmere  Silkworm  in  the  Hurdut 
District,  by  C.  Lindsay,  Esq.,  Deputy-Commissioner : 

"  During  tlie  course  of  last  cold  weather,  I  received  a  small  quantity 
of  e^  from  Mr.  Cope,  of  Umritsur.  Owing  to  various  causes,  the  box 
containing  the  eggs  was  not  opened  till  the  end  of  February,  1863.  I 
found  many  of  the  eggs  hatched,  but  for  want  of  air  and  food  most  of 
these  worms  had  died.  The  remaining  eggs  were  speedily  hatched ; 
the  last  egg  was  hatched  about  the  end  of  March.  The  worms  were  fed 
tour  times  daily  on  the  common  native  mulberry  leaf.  (The  worms 
were  not  fed  during  the  night).  The  eggs  were  hatched  in  large  wooden 
Wes,  and  the  worms  kept  in  similar  boxes  till  they  were  about  an  inch 
long,  when  they  were  transferred  to  large  shallow  baskets.  The  worms 
^egan  to  spin  in  the  first  week  in  April,  and  the  first  cocoon  was  formed 
about  the  7th.  Mr.  Carnegy,  of  Seetapore,  kindly  gave  me  the  pattern 
for  the  spinning  baskets.  I  believe  they  are  similar  to  those  used  in 
^ngal.  During  the  whole  period  the  worms  remained  remarkably 
healthy.  I  forgot  to  mention  that  the  worms  were  kept  in  an  empty 
J^om  in  my  house.  Specimens  of  the  cocoons  have  been  forwarded  to 
Cope,  Mr.  Tumbull,  Mr.  Camegy,  and  Dr.  Bonavia.'* 

The  following  is  Mr.  TumbuU's  reply  regarding  the  sample  of 
cocoons  produced  at  Hurdui : 

If  from  the  Cashmere  stock,  they  have  deteriorated  much.  This 
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is  not  ODly  the  case  with  yours  (Mr.  Lindsay's),  "but  with  those  I  recewed 
from  Messrs.  Camegy  and  Cope.  On  the  whole,  I  consider  your  cocoont 
very  passable,  and  send  you  the  silk  reeled  from  them,  which  I  am  sure 
you  need  be  pleased  with,  as  it  is  as  good  in  every  way  as  what  was 
sent  to  the  Exhibition.  The  69  cocoons  weighed  two  tolas,  and  the  silk 
from  them  weighs  four  annas." 

The  sample  of  cocoons  sent  to  me  from  Hurdui  appeared  good,  but 
they  were  smaller  thiin  my  own. 

The  following  is  from  Mr.  P.  Camegy,  Deputy  Commissioner,  con- 
cerning an  experiment  made  at  Fyzabad  with  the  Cashmere  silkworm : 

•'The  mulberry  plants  received  from  Lucknow  are  thriving  fa- 
mously. I  am  doing  my  best  to  promulgate  the  species,  which  has  been 
X>ointed  out  to  me  as  the  Morxts  multicaulis,  as  it  is  believed  to  be  the 
very  best. 

"  I  do  not  know  whether  it  has  been  brought  to  notice  that  the 
Phalcena  paphia,  otherwise  the  Bomhyx  mylitta  or  Tusseh  sUkworm,  is 
well  known  all  over  Oudh,  and  is  called  by  the  natives  *  Kooswaret! 
It  feeds  upon  the  Byer^  and  it  has  been  said,  also  on  the  leal  of  the  Sovl 
It  cannot  be  domesticated,  and  takes  wing  on  reaching  the  moth  stage. 
As  far  as  I  can  learn,  the  only  use  made  of  the  Tusseh  fibre  in  Oudh,  is 
as  a  band  for  tying  the  barrels  on  to  the  stocks  of  matchlocks,  but  in 
the  neighbouring  districts  of  Azimgurh,  Tusseh  cloth  is  made,  and  so 
far  back  as  1837,  there  were  over  3,000  silklooms.  The  band  which 
fastens  the  Tusseh  cocoon  to  the  tree  is  as  hard  as  leather. 

"  The  report  on  my  cocoons  by  the  Agri-Horticultural  Society  of  the 
Punjab,  was  as  follows  :  Hurdui  cocoons  fair,  but  somewhat  thin. 
Fyzabad  cocoons  of  a  slightly  better  quality  than  the  above. 

"  These  cocoons  were  taken  at  random ;  had  I  sent  picked  ones,  the 
report  would  of  course  have  been  more  favourable,  but  the  estimate 
formed  would  not  have  been  so  just  a  one. 

"  On  receiving  the  Chief  Commissioner's  circular,  of  22nd  February, 
1862, 1  at  oilce  made  its  contents  known  to  the  Talookdars  of  the  dis- 
trict, and  indented  on  Mr.  Cope  for  silkworm  seed. 

"  It  had  occurred  to  me  that  the  care  of  this  experiment  might  with 
great  advantage,  be  confided  to  the  female  prisoners  in  the  jail,  as  being 
in  every  way  calculated  to  suit  their  strength,  sedentary  habits,  &c., 
consequently  on  the  2 Ist  January,  when  the  seed  was  received,  it  was 
made  over  to  the  women. 

"  The  eggs  at  once  began  hatching,  but  so  ignorant  were  we  all  of 
the  process,  that  it  was  not  till  the  25th  February,  that  the  worms  lived 
and  prospered.  Many  had  died  before  these,  some  from  the  effects  of 
being  put  on  jail-made  paper,  in  the  preparation  of  which  a  solution  of 
bluestone  had  been  used.  On  that  day  a  man  returned  from  Seetapore, 
to  which  place  I  had  sent  him  to  be  instructed  by  my  cousin,  Mr.  P.  J. 
Carnegy,  and  from  that  time  all  has  gone  on  well,  and  few  worms  sub- 
quently  died. 

On  the  15th  March,  the  first  silk  was  produced,  and  the  hatching 
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went  on  till  the  15th  Aprils  when  it  in  a  great  measnre  stopped.  The 
worms  remain  a  month  or  so  in  the  feeding  state,  changing  their  skin 
more  than  once.  Then  about  two  days  giving  out  silk  ;  then  in  seven 
or  eight  days  they  are  moths,  when  they  give  about  thirty naeven  eggs 
each,  and  die. 

Three  thousand  cocoons  are  the  result  of  the  experiment  Of 
these  600  have  been  sent  to  Mr.  P.  J.  Carnegy  to  be  reeled,  and  he  pro- 
nounces them  to  be  *  very  good  ones,  about  as  good  as  my  own,  and 
better  than  some  sent  from  Hurdui.*  Of  the  remainder,  fifty  have  been 
sent  to  Mr.  Cope,  and  the  rest  have  been  kept  for  seed,  for  next  year's 
operations. 

"  The  worms  have  been  fed  with  the  common  country  mulberry,  (the 
fruit  of  which  is  dark  purple  and  pale  green).  They  had  fresh  leaves 
four  times  a  day,  and  the  refuse  leaves  were  removed  every  fourth  day.. 
I  may  mention  that  while  I  write  (4th  May),  eggs  still  go  on  batching,, 
and  the  feeding  and  spinning  processes  are  still  in  progress,  but  of  course, 
on  a  limited  scale.  I  have  cocoons  made  since  the  1st  inst,  which  seem, 
good,  only  somewhat  smaller  than  our  best  ones;  our  operations  are  car- 
ried on  in  an  airy  room  with  glass  windows. 

"  Maharaja  Maun  Sing  and  another  Talookdar,  applied  through  me 
to  Mr.  Cope  for  seed,  but  they  were  too  late  in  the  field.  Next  year  \ 
hope  to  supply  the  Maharaja,  who  seems  to  be  much  interested  in  the 
matter  ;  myself  and  he  will  have  the  benefit  of  our  expeiience. 

*^  I  think  in  the  introduction  of  a  new  product,  it  is  much  the  surest 
^y  of  ensaring  success,  to  try  it  first  in  the  government  garden,  and, 
find  out  the  whole  art  of  producing.  This  prevents  natives,  who  may  be 
public  spirited  enough  to  move  out  of  the  old  groove  to  try  experiments, 
from  suffering  disappointments,  which  act  very  much  as  a  check  on  pro- 
gress. 

"  We  have  now  arranged  for  three  acres  of  mulberry  plantation,  in 
connection  with  the  new  station  garden,  and  have  got  from  Dr.  Bonavia, 
a  supply  of  the  better  sorts  of  mulberry,  in  addition  to  the  native  variety, 
so  that  in  two  or  three  years  I  hope  to  see  this  important  product  fully 
established  in  this  district. 

"Just  as  I  concluded  this  report,  I  received  the  following  from  my 
cousin,  on  the  silk  sent  to  him  to  reel  ofi: 

"  It  is  a  very  good  specimen,  and  as  good  as  any  I  have  seen.  The 
reelers  particularly  praise  the  colour.  A  maund  of  these  cocoons  would 
yield  about  two  seers,  ten  chittacks  of  silk,  which  would  be  a  very  high 
late  of  produce,  the  common  average  in  Bengal  being  about  two  seers.". 

On  the  17th  January,  1863, 1  received  five  ounces  of  eggs  of  the. 
Cashmere  silkworm  from  Mr.  Cope,  of  Umritsur,  and  I  had  brought 
down  from  Capt.  Hutton,  of  Mussoorie,  a  small  quantity  of  eggs  also  of 
the  Cashmere  silkworm,  but  reared  at  Mussoorie. 

About  the  20th  January  they  began  to  hatch.  I  had  great  diffi- 
culty in  procuring  mulberry  leaves  for  them,  as  the  trees  had  not  yet 
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Itegan  to  bod,  and  the  leaves  of  the  Manu  fliiiletoa»2ts,  (small  entiie- 
laaved  China  nralbeny)  the  only  one  in  leaf  at  that  time,  had  been  in- 
joied  by  froet.  But  fortunately  in  Makkagange,  a  village  near  Luck- 
now,  a  tree  more  forward  than  the  rest  was  discovered.  It  was  of  a 
kind  which  the  natives  call  Bedana,  From  this  I  procoied  food  for  the 
first  worms,  until  the  r^:ular  crop  of  leaves  came  out.  I  took  the  pre- 
caution to  cover  the  worms  at  night,  as  the  difference  of  temperature 
between  the  day  and  night  was  still  very  great  I  don't  know  how  far 
this  was  necessary,  but  I  thought  that  in  making  a  first  expenment,  it 
was  advisable  to  take  every  possible  care  of  them.  A  large  number  of 
the  eggs  continued  to  hatch  every  day.  For  the  first  month  I  had  them 
fed  four  times  a  day,  and  afterwards,  when  the  days  became  hotter,  I 
had  them  fed  seven  times  in  the  twenty-four  hours,  twice  of  which  were 
after  sunset  The  dry  leaves  and  excrements  were  cleaned  away  once 
every  day.  I  don't  think  it  is  quite  necessary  to  clean  their  trays  so 
often,  but  as  I  had  on  the  establishment  a  sufficient  number  of  men  to 
do  it,  I  was  desirous  of  giving  the  worms  every  advantage. 

They  thrived  well,  and  were  all  extremely  healthy.  The  deaths 
were  rare,  and  the  small  number  that  died,  did  so  during  their  6rst 
stage,  when  the  weather  became  hotter.  I  attributed  the  death  of  these 
to  the  leaves  drying  up  rapidly  from  the  heat  of  the  day. 

The  place  in  which  they  were  reared,  was  the  Baradaree  in  the  Bad- 
shabagh.  The  archways  were  closed  hyjamps  and  chickg  to  prevent  the 
wind  from  blowing  through  the  building,  and  to  keep  out  birds,  bats, 
and  insects,  especially  wasps,  which  are  very  inimical  to  the  worm 
The  jatnps  and  chicks  kept  these  animals  out  very  effectually. 

The  worms  were  kept  on  trays,  consisung  of  common  narJkool  mats, 
with  a  split  bamboo  frame.  The  trays  were  supported  in  layers  on 
stands,  made  of  tliin  bamboos,  tied  t<^ther  with  common  string. 
The  stands  and  trays  could  have  been  made  more  elaborate,  but  my 
object  in  making  them  of  simple  construction,  and  of  cheap  and  easily 
procured  material,  was  to  show  the  natives  employed  on  the  establish- 
ment, that  the  whole  arrangements  for  rearing  the  Cashmere  silkworm 
might  be  easily  made  up  by  themselves  from  materials  procurable  in  all 
the  villages. 

The  worms  went  through  their  usual  changes  of  skin  regularly)  and 
began  to  spin  about  the  7th  March.  At  this  time  their  condition  was 
very  good,  so  much  so  that  Lieut  Marsh,  of  the  18th  Bengal  Cavaliy, 
who  takes  an  interest  in  silkworms,  and  who  was  at  the  time  also  mak- 
ing some  experiments  with  them,  was  so  struck  with  the  size  and  healthy 
appearance  of  the  worms  in  the  Badshabagh,  that  he  asked  me  to  take 
some  of  his  own  under  my  care,  until  they  had  spun,  which  I  did.  He 
undertook  to  send  a  man  to  look  after  them.  I  attributed  the  healthi- 
ness of  mine  entirely  to  plenty  of  air  and  plenty  of  food. 

The  arrangements  I  made  for  the  worms  to  spin  upon  were  of  the 
•^nu>W.  kind.  Wheu  the  worms  approached  their  spinning  time,  dji«d 
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twigs  of  mehndee  (^Lawaania  inermii),  were  stuck  all  round  the  trays 
between  the  meslies  of  the  mat,  and  bits  of  paper  stuck  in  here  and 
there  among  the  twigs  to  afford  nooks  for  the  worms  to  creep  into.  And 
as  soon  as  the  worms  which  were  in  the  middle  part  of  the  tray  left  off 
feeding,  they  crept  upon  the  twigs  and  spun  their  cocoons.  In  Bengal, 
coils  of  bamboo  are  prepared  for  the  worms.  But  the  advantage*  of  my 
method  is,  that  it  can  be  used  by  any  villager  in  Oudh.  The  arhar 
plants,  which  villagers  sow  in  their  fields,  will  supply  the  twigs,  and 
any  largish  dry  leaves  of  any  sort  will  supply  the  place  of  the  paper. 

The  best  cocoons  were  put  aside  for  a  supply  of  eggs  for  future  opera- 
tions, and  the  rest  were  8un-4ried  for  reeling. 

In  about  twenty  days  after  the  worms  had  begun  to  spin,  the  moths 
were  emerging  from  their  cocoons.  The  moths  were  kept  in  shallow 
boxes  covered  with  netting,  to  prevent  their  wandering  away,  but  a 
chick  as  a  cover  would  have  done  just  as  welL 

One  of  the  moths  was  kept  separately,  and  the  eggs  it  gave  were 
counted.  They  were  676  in  number.  The  total  amount  of  eggs  pro- 
duced by  the  moths  of  the  cocoons  kept  for  the  purpose  was  11^  oz. 

I  ap[vehend  I  shall  have  some  difficulty  in  preserving  these  eggs  in  a 
good  condition  for  the  next  season,  on  account  of  the  excessive  heat 
during  the  summer  months.  I  have  divided  them  into  three  portions, 
and  have  kept  each  in  a  different  place  and  in  a  different  way,  I  shall 
be  able  to  say  next  season  which,  it'  any,  of  these  different  methods  I 
adopted,  is  the  best  for  preserving  the  eggs  through  the  summer. 

With  regard  to  the  quality  of  the  cocoons,  the  best  were  those  which 
were  spun  before  April,  as  their  worms,  having  hatched  early,  had  the 
advantage  of  the  cold  weather  to  grow  in;  consequently  they  grew 
slowly,  their  leaves  kept  fresh  for  a  longer  time,  and  they  were  vigorous 
a,t  the  time  of  spinning.  Those  that  spun  later,  for  opposite  reasons, 
produced  smaller  cocoons,  and  the  aggregate  amount  of  silk  produced 
^y  these  cocoons  was  comparatively  less.  It  appears  that  want  of  vigour 
in  the  worm  does  not  so  much  affect  the  quality  as  the  quantity  of  silk 
produced. 

In  order  to  try  how  the  Cashmere  worms  would  fare  in  the  hands  of 
villagers,  ,  I  constructed  a  small  hut  of  grass  with  a  common  thatch, 
against  a  wall  with  northern  aspect,  having  only  a  chick  to  close  the 
door.  1  placed,  as  soon  as  they  hatched,  several  thousands  of  worms  in 
it  on  trays,  as  before,  and  fed  them  in  the  hut  till  they  were  ready  to 
'piu.  None  of  them  died.  They  produced  smaller  cocoons  than  those 
'^^ured  in  the  building  (which  I  attribute  to  the  hut  being  hotter),  but 
^eir  silk  appears  to  be  just  as  good.  To  test  further  the  possibility  of 
villagers  rearing  silkworms  at  their  own  homes,  I  gave  a  small  quantity 
^'ggs  to  a  man  named  Sooklal,  son  of  Fukeer,  of  Qungrowlee,  in  the 

*  lu  later  experiments  with  the  China  worm  I  had,  by  the  assistance  of  a  Ben- 
pilee  reeler,  made  up  some  spinning  trays,  Bengal  fashion,  and  I  have  no  doubt 
they  wiU  be  found  the  best 
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district  of  Qonda,  to  whom  I  had  the  previous  year  given  about  200 
cuttings  of  the  mulberry  plant.  I  told  him  to  put  the  eggs  in  a  small 
bottle,  and  wrap  it  in  a  piece  of  rag  to  be  kept  wet,  until  he  got  to  his 
village.  This  arrangement  was  intended  to  keep  the  temperature  of  the 
bottle  low,  in  order  to  prevent  the  eggs  from  hatching  on  the  road.  It 
appears  to  have  answered  admirably. 

His  mulberries,  on  arrival,  had  not  begun  to  bud  yet,  as  it  was  early 
in  the  season.  With  difficulty  and  'perseverance  he  hunted  about  for 
mulberry  trees,  and  found  some  about  two  kos  from  his  village.  From 
these  he  fed  his  worms  until  his  own  mulberries  bore  leaves.  He  stuck 
long  pegs  into  the  wall  of  his  hut,  and  placed  on  them  trays  made  of 
Mirkee,  on  which  he  fed  his  worms.  At  the  time  I  gave  him  the  eggs  I 
never  thought  he  would  be  successful  in  rearing  them;  but,  to  my 
astonishment,  he  one  day  brought  me  a  lot  of  cocoons,  the  majority  of 
which  were  in  every  respect  as  good  as  mine.  Another  lot  which  he 
brought  me  later,  on  account  of  the  heat,  were  not  so  good. 

There  can  be  no  doubt  as  to  his  having  actually  reared  them,  as  he 
possesses  certi6cates  to  that  effect  from  several  lumberdars  who  saiy 
them ;  and  Captain  Hoss  one  day  saw  some  of  the  worms  in  bis 
cutcherry  at  Gonda,  which  the  villager  had  taken  to  show  him.  This 
man  was  with  me  for  about  a  month  during  the  time  I  was  carrying  on 
a  small  experiment  with  the  China  silkworms.  He  took  great  interest 
in  the  business,  and  I  was  therefore  induced  to  let  him  try  his  hand  at 
the  Cashmere  worm  unassisted.  For  his  successfully  rearing  these  silk- 
worms under  difficulties,  the  Chief  Commissioner  has  been  pleased  to 
grant  him  a  reward  of  20  rupees.  I  consider  this  villager's  success  the 
most  interesting  potion  of  my  experiments,  and  it  is  certain  to  do  a 
great  deal  in  spreading  the  culture  of  silkworms  among  natives. 

Lastly,  I  made  a  totally  different  experiment  with  the  Cashmere 
worms.  I  placed  about  1,000  of  them,  about  a  week  old,  on  mulberry 
plants  in  the  open  air,  but  after  a  few  days  not  one  of  them  was  left. 
The  worms,  having  been  for  many  generations,  fed  upon  trays,  appear 
to  have  lost,  to  a  great  extent,  the  use  of  their  muscles,  as  the  shaking 
of  the  trees  by  the  wind  knocked  them  off  quite  easily ;  they  had  not 
the  power  to  hold  on,  and  very  few  of  them  attempted  to  creep  under 
the  leaves  to  avoid  the  heat  of  the  sun.  A  boy  scared  away  birds  and 
insects  from  the  trees.  However,  if  a  few  trees  are  planted  in  a  sheltered 
place  and  protected  from  the  sun,  a  number  of  worms  may  be  success- 
fully reared  in  the  open  air,  from  which  a  hardy  race  of  worms  may  be 
bred.  If  at  the  same  time  selection  and  hybridization  are  brought  into 
play,  some  wonderful  results  may  be  obtained. 

With  regard  to  the  kind  of  leaf  I  used  for  feeding  the  silkwornw,  I 
am  of  opinion  that  the  China  mulberry,  with  large  and  crumpled  leaf, 
is  the  best  for  the  first  stage  of  the  worms.  They  eat  it  greedily,  while 
at  that  stage  they  do  not  appear  to  care  much  about  the  other  kinds, 
although  of  course  they  eat  them  when  they  have  no  other  choice. 
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After  the  fiiBt  stage,  the  native  mnlbeny  leaf,  which  is  called  dasie^  is 
the  best ;  it  is  more  consistent  than  the  others,  and  therefore  dries  less 
qnicldj,  which  is  always  a  great  advantage :  at  the  same  time  the 
worms,  in  their  older  stages,  like  it  very  much.  I  cannot  say  I  think 
very  highly  of  the  leaves  of  the  Moms  muUicauUs  (or  small  entire-leaved 
China  mulberry)  for  the  Cashmere  worm.  But  it  may  be  very  useful,  if 
the  eggs  are  forced  to  hatch  early  by  artificially  increasing  the  sur- 
rounding temperature,  as  it  is  the  only  one  I  know  of  which  produces 
tender  leaves  during  the  winter;  but  then  it  must  be  protected  from  the 
frost 

I  must  here  express  my  sincere  thanks  to  Nawab  Mosim-od-Dowlah 
Bahador,  for  the  kind  and  ready  assistance  he  has  given  me  in  allowing 
me  to  use  the  leaves  of  about  100  native  mulberry  trees  which  he  po£- 
sesses  in  Makkagunge,  and  without  which  I  could  not  have  fed  all  my 
wonns.  The  number  of  men  employed  were  twenty-four.  All  these 
men  were  not  necessary  to  look  after  the  number  of  worms  I  was 
rearing,  but  I  considered  that  the  greater  number  that  could  become 
acquainted  with  silkworm  culture  the  better  ;  and  as  all  the  men  asked 
for  from  the  different  districts  of  Oudh  were  not  sent,  I  employed  some 
that  were  willing  to  learn  the  business  from  Lucknow  and  Gouda 
districts. 

Mr.  Turner  very  kindly  sent  me  a  reeler  on  Es.  16  per  month,  and  a 
yearns  engagement,  and  also  paying  bis  expenses  from  and  to  Calcutta. 
He  was  not  procurable  under  cheaper  terms. 

He  arrived  in  Lucknow  on  the  2nd  May,  1863,  long  after  the  worms 
had  spun  ;  so  that  I  did  not  keep  aU  the  men  to  see  the  reeling,  but 
selected  six  of  the  most  intelligent,  and  who  appeared  to  take  an  interest 
in  the  business. 

There  should,  properly  speaking,  have  been  two  reelers,  one  to  throw 
^he  threads  of  the  cocoons  and  the  other  to  reel ;  but  1  found  a  great 
advantage  in  having  only  one,  because,  as  he  was  put  to  great  inconve- 
nience by  not  having  proper  assistance,  he  took  great  pains  in  teaching 
niy  men,  two  of  whom,  more  intelligent  than  the  rest,  learnt  the  art  in 
a  week ;  so  much  so,  that  the  Bengalee  reeler,  after  that  time,  allowed 
them  to  reel,  and  he  only  looked  on,  his  face  indicating  a  slight  trace 
of  disgust  at  my  men  having  learnt  the  work  so  quickly ;  I  have  no 
doubt  that,  by  a  little  practice,  they  will  be  able  to  reel  as  well  as  their 
teacher.  Of  the  cocoons  that  were  spun  early  in  the  season,  one  pound 
contained  on  an  average  about  1,037  cocoons,  and  about  6,000  cocoons 
Produced  one  pound  of  silk.  Of  those  that  were  spun  later,  one  pound 
contained  more  than  the  above,  and  it  took  a  larger  number  of  cocoons 
to  the  pound  of  silk. 

Upon  an  average,  6  lbs.  of  cocoons  produced  1  lb.  of  silk. 

The  total  weight  of  cocoons  produced  during  the  season,  exclusive  of 
t^ose  kept  for  eggs,  was  15^  lbs.,  and  the  amount  of  silk  reeled  from 
them  was  2  lbs.  12^  oz.,  also  1  lb.  7  oz.  of  refuse  silk,  which  the  reeler 
calls  cbashum,  and  which  is  saleable  and  used  for  coarse  fabrics. 
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I  cannot  say  how  much  silk  can  be  expected  to  reeult  from  a  given 
amount  of  eggs,  under  fiEivourable  circumstanees.  Unfortunately,  I 
omitted  to  weigh  the  eggs  sent  to  me  by  Mr.  Cope.  Although  I  do  not 
in  the  least  doubt  the  words  of  Mr.  Cope,  as  to  there  haying  been  5  oz., 
still  as  I  could  not  be  scientifically  correct,  I  would  rather  leave  the 
decision  of  this  point  to  future  experiments.   Besides,  a  smaU  quantity 

eggs  which  Captain  Hutton  kindly  gave  me  ^t  mixed  up  with  those 
procured  from  Mr.  Cope.  The  temperature  in  the  Baradaree  ranged 
from  72°  to  82^  up  to  April ;  after  that-it  was  hotter.  One  might  now 
ask.  What  advantages  have  been  gained  by  this  experiment  with  silk* 
worms  ?—  I  may  reply,  the  following  : — 

The  knowledge  that  the  Cashmere  silkworm  can  live  and  produce 
good  silk  in  Lucknow ;  that  the  native  mulberry,  common  to  the  pro- 
vince, is  quite  sufficient  as  a  feeding  material,  though  other  kinds  may 
be  very  useful  Twenty-four  natives  from  different  parts  of  Oadh,  who 
never  saw  a  silkworm  before  (and  who  had  some  idea  that  silk  was  pro- 
duced by  a  plant  like  other  fibres),  have  become  acquainted  with  silk- 
worm rearing,  and  six  of  them  with  the  mode  of  reeling.  Two  of  the 
latter  have  become  reelers,  by  means  of  whom  many  others  may  be 
taught. 

These  men  will  disseminate  the  germs  of  a  new  trade  in  Oudh.  They 
have  learnt  that  they  have  the  power  in  their  hands  of  creating  this  new 
trade,  and  with  it  a  new  means  of  living  quite  different  from  the  ways 
handed  down  to  them  from  father  to  son.  This  alone  is  of  sufficient 
importance.  It  will  be  the  means  of  rousing  them  from  that  apathy 
which  generations  of  oppression  and  prejudice  have  engendered.  All 
these  advantages  will  result,  provided  we  discover  some  means  of  pre- 
serving the  eggs  during  the  hot  months. 

I  sent  some  of  the  cocoons  produced  during  the  above  experiment, 
and  taken  at  random,  to  Mr.  Tumbull,  Mr.  Cope,  and  Captain  Hutton. 
The  undermentioned  are  the  replies  I  received. 

Prom  Mr.  Turnbull : — ^*  Your  cocoons  have  arrived,  and  they  are 
certainly  very  fine,  and  better  than  Mr.  Lindsay's  (Hurdui),  though  they 
have  deteriorated  much." 

Mr.  Cope  pronounced  the  sample  I  sent  him  of  very  fair  average 
quality." 

Captain  Hutton  wrote  the  following  in  reply  :— 

"  Mussoorie,  9th  June,  1863i 

«  My  deab  Dr.  Bonavta, 

"The  box  containing  cocoons  of  Bombyx  moriy  reared  from  Cashmere 
stock  at  Lucknow,  reached  me  safely  a  few  days  since.  The  size  and 
hardness  are  precisely  what  may  always  be  expected  in  cocoons  reared 
in  the  plains,  whether  at  Lucknow  or  in  the  Punjaub ;  and  the  numher 
of  these  that  were  required  to  produce  a  seer  of  silk  shows  how  greatly 
they  have  degenerated  below  the  European  standard. 

You  tell  me  that  10,400  cocoons  produced  one  seer  of  silk ;  ergo 
6,200  went  to  the  lb. ;  while  in  France,  previous  to  the  late  epidemic, 
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2,500  cocoons  prodaced  that  qaantity.  Hence  yours  are  more  than  50 
per  cent  below  the  late  European  standard.  According  to  Mr.  Turn- 
bulPa  report  of  last  year,  I  think  he  said  Mr.  Cope's  cocoons  were  56  per 
cent  below  the  Cashmere  standard,  and  as  these  are  certainly  very 
inferior  to  the  Enropeaii,  I  am  inclined  to  regard  all  cocoons  reared  in 
this  country  from  Cashmere  stock,  as  at  least  75  per  cent,  below  what 
they  ought  to  be,  and  would  be  were  it  possible  to  eradicate  the  numer- 
ous diseases  by  which  the  worms  are  overwhelmed.  It  is  a  folly  to  con- 
tend that  some  are  not  diseased,  for  all  are  so,  as  is  shown  in  the  wide 
departure  from  the  natural  colour,  proving  that  the  constitution  of  the 
worm  has  been  completely  nndermined  by  a  long  course  of  breeding 
in  and  in."  Various  diseases  have  arisen  in  consequence,  and  the  only 
remedy  that  can  be  eSectnal  in  restoring  health,  will  consist  in 
causing  the  worm  to  revert  to  a  state  of  nature.  Upou  this  I  am  now 
engaged,  and  with  a  very  &l\t  chance  of  ultimate  success. 

In  your  climate,  or  in  any  part  of  the  plains,  no  good  can  be  expected 
in  the  way  of  adding  strength.  The  worm  will  always  degenerate  from 
the  heat  it  must  endure,  and  hence  if  you  continue  to  cultivate  Lucknow 
bred  stock,  your  worms  wiU  go  from  bad  to  worse.  Your  only  plan 
will  be  to  procure  every  year  a  fresh  batch  of  eggs  from  a  cooler 
climate,  from  Cashmere  if  possible,  until  we  can  establish  supplies  in 
the  hills. 

There  is  no  reason,  however,  to  be  discouraged  in  your  attempt  if 
you  tind  the  present  return  remunerating.  You  can  never  hope  to 
compete  with  colder  climates  in  the  amount  of  silk  produced,  but  unless 
the  secreting  glands  become  affected,  which  at  present  does  not  appear 
to  be  the  case,  the  quality  of  all  our  produce  from  this  stock  will  remain 
the  same  or  nearly  so.  It  is  in  quantity  only  that  you  will  be  deficient. 
When  I  say  quality ^  I  do  not  allude  to  the  thickness  of  the  fibre,  because 
that  is  regulated  by  the  size  of  the  orifices  in  the  lip  through  which 
the  gum  is  compelled  to  pass  from  the  reservoirs.  As  long  as  these 
reservoirs  contain  gum,  the  fibre  will  be  of  the  same  thickness,  but  it 
does  not  follow  that  elasticity  and  other  qualities  are  regulated  by  the 
orifices.  Indeed,  we  know  that  they  are  not,  but  are  dependent  upon 
temperature  and  the  quality  of  the  leaf.  The  thickness  of  fibre  will 
increase  or  diminish  with  the  size  of  the  worm,  and  the  quality  will  be 
regulated  by  feeding  and  temperature.  In  the  fineness  of  the  fibre  I 
recognize  decrease  in  the  size  of  the  worm,  arising  from  degeneracy. 
Some  regard  the  fineness  as  an  advantage,  but  then  they  look  to  the 
market,  while  I  look  to  the  health  of  the  insect.  You  will,  I  think, 
find  that  the  quality  of  your  silk  this  year  will  be  the  same  as  that  of 
the  Punjab,  and  of  mine  at  Mussoorie,  but  in  a  year  or  two  our  climate 
will  tell,  and  we  shall  leave  you  far  behind  in  the  amount  of  produce 
from  equal  numbers  of  cocoons.  As  to  the  difficulty  of  introducing 
the  worm  either  into  Oudh,  Rohilcund,  the  Punjab,  or  any  other  part  of 
India,  there  is  absolutely  none,  and  never  has  been,  provided  funds 


THE  TECHNOIiOGIST.        [Mabch  1,  18«4. 


358  SERICULTURE  Uf  OUDH. 

were  available.  The  worms  may  be  reared  with  very  tolerable  success 
wherever  the  mulberry  thrives,  provided  care  as  to  temperature  be 
bestowed.  Upon  this  point  there  has  been  a  very  great  and  unnecessary 
outcry  and  self-laudation  in  some  quarters,  for  the  only  things  necessary 
to  insure  the  introduction  of  the  worm  with  a  reasonable  chance  of 
eventual  profit,  are  funds,  and  attention  in  rearing.  Depend  upon  it 
that  with  perseverance  and  proper  attention  to  the  speculation,  you  will 
succeed  to  your  satisfaction.  You  have  asked  for  my  opinion,  and  I 
have  given  it  candidly,  though  I  speak  rather  as  a  naturalist,  than  as  a 
mere  speculator." 

On  the  14th  November,  1862,  1  received  a  small  quantity  of  eggs  of 
the  China  silkworm  from  Mr.  Tumbull.  They  hatched  on  the  18tii 
November,  1862.  Cast  their  first  skin  on  the  27th ;  cast  their  second, 
3rd  December  ;  cast  their  third,  11th  December ;  cast  their  fourth^  22nd 
December.   Began  to  spin  on  the  8th  January,  1863. 

A  very  few  worms  died  when  quite  young.  The  nights  were  frosty, 
and  I  took  the  precaution  to  cover  the  worms  at  night  with  sheets  of 
paper  to  prevent  the  cold  from  killing  them.  I  did  so  because  this  worm 
was  not  acclimatized  in  Northern  India,  but  has  been  reared  for 
many  generations  in  Bengal,  so  that  it  was  necessary  to  give  it  every 
possible  advantage  in  rearing  it  for  the  first  time. 

The  worms  grew  very  well  A  small  proportion  died  when  they 
were  ready  to  spin,  others  had  already  spun  a  thin  layer  of  silk  round 
themselves,  and  then  died  in  the  caterpillar  state.  Some  spun  a  thin 
layer  of  silk  and  changed  into  a  chrysalis,  and  finally  the  majority 
made  apparently  good,  but  small  cocoons.  Only  two  weak  moths  came 
out  of  the  cocoons,  which  I  had  kept  for  eggs,  and  on  inspection,  I 
found  the  chrj'salis  of  all  the  others  dead.  I  sent  a  number  of  the 
cocoons  to  Mr.  Turnbull,  for  his  opinion  as  to  their  quality,  and  the 
following  was  his  reply  : — "  I  will  be  candid,  and  tell  you  your  cocoons 
are  what  we  consider  rubbish,  and  unfit  to  reel." 

So  that  as  far  as  silk  was  concerned,  this  first  attempt  with  the  China 
silkworm  was  a  failure.  But  as  I  knew  the  cause  of  the  failure,  I  was 
not  at  all  disheartened.  The  worms  as  I  said  hatched  in  November,  a 
time  at  which  the  leaves  of  all  the  mulberry  trees  excepting  the  Monts 
muUicauUs*  turn  yellow  and  drop  ofl;  One  can  easily  imagine  that  such 
was  not  the  proper  food  for  producing  good  cocoons. 

The  Morus  muUicauliSf  it  is  true,  had  good  and  tender  leaves,  but 
one  frosty  night  disposed  of  them  all  at  once.  So  that  the  unfortunate 
worms  were  obliged  to  choose  between  half  withered  leaves  and  leaves 
injured  by  frost.  Add  to  this  the  coldness  of  the  nights,  which  in 
November  I  should  say  are  very  different  from  the  Bengal  nights,  and 
the  cause  of  failure  is  anything  but  difficult  to  understand.  Kevei- 
theless,  the  worms  lived  with  a  very  small  mortality  up  to  the  spinning 
time,  and  most  of  them  spun,  which  indicates  a  certain  amount  of 

♦  Small  entire-leaved  China  mulberry. 


March  1,  1864.]        THE  TECHNOLOGIST. 


SSRICaLTUBS  IN  OUDB.  359 

hardiness,  bat  the  spontaneous  death  of  the  chrysalis  within  the  cocoons, 
was  sufficient  indication  of  their  general  unhealthiness. 

If  plants  of  the  Morus  muUicaulis  are  planted  in  a  sheltered  place 
so  that  they  may  not  be  injured  by  frost,  there  will  be  plenty  of  leaves 
in  the  winter  months,  and  then,  I  do  not  think  there  will  be  much  diffi- 
culty in  acclimatizing  the  China  worm. 

About  the  23rd  June,  1863,  1  again  received  some  eggs  of  the  China 
worm  from  Mr.  TurnbuU.  They  hatched  on  the  same  day.  They  were 
spinning  on  the  10th  July,  and  the  moths  came  out  on  the  18th  July. 
The  eggs  of  these  were  again  hatching  on  the  25th  July,  and  on  the 
16th  August,  1863,  the  latter  were  again  spinning.  They  produced  very 
good  cocoons,  which  the  Bengalee  reeler  said  were  equal  to  the  Bengal 
ones  of  China  stock.  They  have  been  reeled,  and  the  silk  appears  to 
he  very  good.  lOlb.  7^oz.  of  this  silk  have  been  reeled  by  two  natives 
of  Oiidh. 

This  worm  in  Bengal  produces  about  seven  crops  in  the  year,  ^nd  it 
appears  to  suit  the  climate  of  Oudh  very  well  in  the  rains.  We  shall 
have  some  difficulty  in  keeping  it  through  the  winter,  but  not  such  as 
cannot  be  overcome  by  proper  arrangements.  I  dread  the  hot  winds 
more  than  the  winter. 

On  the  21st  July,  I  sent  a  small  supply  of  eggs  of  the  China  silk- 
worm to  each  Deputy  Commissioner  in  Oudh,  with  no  other  object,  at 
present,  than  that  the  natives  of  the  district  may  acquire  some  idea  of 
the  nature  of  the  silkworm,  and  thus  understand  the  reason  for  which 
we  are  so  anxious  that  they  should  plant  mulberry  cuttings. 

On  the  19th  December,  I  received  some  eggs  of  the  Dasie  worm  from 
Mr.  TurnbuU.  They  hatched  on  the  23rd  December,  and  all  died  with- 
in thft  period  of  their  first  stage.  I  have  not  been  able  to  discover  the 
cause  of  their  death,  probably  cold  and  bad  food.  Some  of  them  lived 
till  the  period  of  their  first  change  of  skin,  but  were  not  able  to  throw 
it  off  completely,  and  so  they  died.  Further  experiments  with  this 
worm  at  more  favourable  seasons  may  end  in  better  results. 

On  the  26th  May,  1863,  Lieut  Marsh,  of  the  18th  Bengal  Cavalry,  sent 
me  a  considerable  number  of  young  worms,  which  had  just  hatched,  of 
the  Madrassee  kind,  and  which  he  had  received  from  Purtipore.  They 
all  dried  up  within  the  first  two  days  from  the  excessive  heat  and  dry- 
ness of  the  atmosphere.   The  temperature  within  doors  was  92°. 

A  short  time  ago  the  Chief  Commissioner  of  Oudh,  sent  me  a  num- 
ber of  Tussur  cocoons  obtained  from  the  Rajah  of  Oel,  which  the  natives 
call  Kooswaree^  for  the  purpose  of  making  experiments  upon  them. 
The  worm  which  produces  this  cocoon,  feeds  on  the  Bi/er  leaf  (ZUyphus 
jnjiiba).  Many  of  the  moths  came  out  of  the  cocoons,  but  unlike  those 
of  the  mulberry  silkworm,  the  male  when  in  confinement  does  not  take 
any  notice  of  the  female,  so  that  the  eggs  laid  by  the  latter  are  useless. 

Continued  and  varied  experiments  may  lead  to  the  discovery  of  some 
mode  of  domesticating  this  valuable  insect. 
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Another  difficulty  is  in  reeling  the  cocoons  of  the  Tiissnr  worm,  aa 
they  do  not  reel  in  the  same  fashion  as  those  of  the  mulberry  silk- 
worm. I  managed  to  get  some  of  them  reeled  by  burying  them  in  a 
mixture  of  charcoal  ashes  and  water  for  a  few  hours,  in  order  to  dissolve 
the  gum  by  which  the  threads  adhere  to  each  other,  and  which  is  not 
even  softened  by  the  common  process  of  steeping  in  hot  water.  The 
silk  is  of  a  light  brownish  colour,  and  appears  to  be  very  fine.  I  sent 
some  of  it  to  Mr.  Tnrnbnll  for  his  opinion,  and  the  following  is  his 
reply : — I  have  rewound  the  silk,  and  it  vdnds  very  well,  the  thread 
is  10-12,  or  crape  size.  The  only  drawback  to  that  description  of  silk 
is  that  it  will  not  take  the  dye." 

Notes  on  the  production  and  food  of  silkworms  called  "  Tussur,**  by 
the  Rajah  of  Oel : 

At  the  end  of  May,  the  moths  leave  their  chrysalis  and  commence 
laying.  The  eggi  are  hatched  after  nine  days ;  the  worms  are  fed 
on  the  leaves  of  two  descriptions  of  plants,  viz. : — ^The  "Bcree"  and 
Koron^*  or  ^*Sakhoo"  and  about  a  month  after  they  form  their 
cocoons,  within  which  they  remain  for  about  20  or  25  days,  and  leave 
them  at  the  end  of  September,  or  beginning  of  October,  and  commence 
laying  as  above  stated.  The  young  worms  from  them  make  their 
cocoons  in  the  beginning  of  October  and  November,  which  are  kept  for 
eight  months  when,  at  the  end  of  May,  the  moths  leave  them,  thus 
giving  two  crops.  In  this  province  there  are  no  reelers.  To  the  East, 
viz  :  in  Gya  there  are  several ;  moreover  in  this  district  the  generality 
of  the  people  are  not  acquainted  with  the  method  of  rearing  silkworms, 
but  I  have  extended  the  cultivation." 

Report  on  silkworm  experiments  made  on  account  of  Government 
at  Seetapore,  by  P.  J.  Camegy. 

"  In  all,  five  varieties  of  silkworms  have  been  reared,  viz. :  Cheena 
and  Dasie  worms  from  Bengal  eggs  ;  Cashmere  from  eggs  direct  from 
Cashmere,  worms  of  the  stock  acclimatised  at  Lahore,  and  worms  from 
eggs  saved  at  Seetapore  last  season. 

"  Of  the  above  varieties,  the  Cheena  received  from  Mr.  Tumbidl,  of 
Ghataul,  were  the  first  reared.  The  worms,  a  small  quantity,  were 
hatched  almost  simultaneously  on  the  10th  of  November,  and  continued 
healthy  until  they  formed  cocoons,  although  at  that  time  fresh  tender 
mulberry  was  very  scarce.  The  cocoons  formed  were  of  average  quality, 
rather  inferior  in  quality  to  the  original  stock,  but  superior  in  size. 
Their  success  proves  that  silk  culture  can  be  carried  on  in  Oudh  during 
the  cold  weather.  Of  the  second  variety,  Dasie,  I  received  a  small 
quantity  of  eggs  from  Mr.  Tumbull.  These  eggs  almost  all  hatched  on 
the  29th  December,  the  worms  were  upon  the  whole  healthy,  and  the 
cocoons  produced  by  them  were  fully  equal  to  the  Bengal  stocL 

"  On  the  20th  of  January,  I  received  twenty  ounces  of  eggs  from  Mr. 
Cope,  of  Umritsur.  Ten  ounces  were  from  stock  acclimatised  at  Lahore, 
and  ten  ounces  from  Cashmere.  The  former  showed  symptoms  of  hatching 
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as  8oon  as  they  reached  Seetapore,  but  I  retarded  the  hatching  as  mnch 
as  possible  until  the  middle  of  February,  when  fresh  leaves  were  pro- 
curable. By  the  beginning  of  March  almost  all  were  hatched,  and  only 
about  a  thousand  eggs  left  The  worms  throve  well,  and  the  cocoona 
produced  were,  on  the  average,  ec^ual  to  those  so  highly  reported  on  by 
jVlr.  Turnbull  last  y^ear. 

"  The  Cashmere  eggs  did  not  begin  to  hatch  until  March,  and  have 
hatched  very  irregularly ;  at  the  present  time  at  least  30  per  cent  remaiii 
unhatched,  though  two  or  three  worms  come  out  daily.  The  worms 
have  not  been  quite  so  healthy  as  the  other  varieties,  but  the  cocoons 
have  generally  been  very  superior  and  slightly  heavier  than  the  Lahore 
cocoons.  \ 

"  The  eggs  saved  at  Seetapore  last  season  have,  like  the  Cashmere 
ones,  been  irregular  in  hatching,  and  about  25  per  cent  are  still  un- 
Latched.  The  worms,  however,  have  been  pretty  healthy,  and  have 
produced  good  cocoons,  which  are  as  heavy  as  the  Cashmere  ones.  All 
the  cocoons  spun  after  the  middle  of  April  are  inferior  to  those  spun 
before,  but  the  falling  off*  has  not  been  so  great  as  it  was  last  year,  and 
the  cocoons  produced  even  now,  will,  I  believe,  be  found  to  yield  a  very 
good  quality  of  silk, 

"  Since  the  middle  of  February,  there  has  been  a  plentiful  supply  of 
mulberry  procurable,  and  the  worms  have  been  fed  both  from  the  leaves 
of  the  shrubs  planted  in  the  Public  Garden  last  season,  and  from  the 
trees  growing  about  the  station.  The  leaves  of  the  Mortis  muUicaulis 
growing  in  the  garden  are  much  the  finest  and  largest,  and  the  worms 
relish  them  much.  Besides  the  men  taught  to  rear  silkworms  in  Seeta- 
pore, men  from  Oel,  Biswah,  Mahoomdavad,  Hurdui,  Fyzabad,  and 
Auruiigabad,  have  been  taught 

"  The  Rajah  oi  Oel  asked  for  eggs,  and  succeeded  in  rearing  some 
"^^Ty  good  cocoons.  He  sent  me  six  hundred  to  be  reeled  off,  and  asked 
for  more  worms.  Mr.  Lindsay  sent  a  smaU  quantity  of  cocoons  from 
Hurdui  to  be  reeled  off.  The  silk  produced  was  very  superior,  especially 
in  colour.  Six  hundred  cocoons  from  Fyzabad  have  been  reeled  with 
an  equally  good  result  Small  quantities  of  cocoons  have  been  received 
ffom  Biswah  and  Mahoomdabad,  but  they  were  not  so  good  as  the 
others,  apparently  they  had  been  under  fed. 

"The  Bengalee  reelers,  who  arrived  on  the  7th  of  May,  were  not 
&l)le  to  commence  reeling  siLk  until  the  1st  of  June,  owing  to  the  neces- 
of  erecting  the  requisite  apparatus.  Unfortunately  the  basins  used 
for  reeling  which  the  men  brought  with  them  were  broken,  and  those 
here  to  replace  them  also  broke  on  being  used,  and  it  was  not  till 
date  above  mentioned  that  the  reelers  fairly  got  to  work. 
^  The  silk  produced  consists  of  forty-two  skeins,  weighing  three  seers 
and  one  and  a  half  chittacks.   Of  this  quantity  I  have  packed  up  thirty 
Bkeins,  weighing  two  seers,  four  chittacks,  for  transmission  to  England, 
'^his  consists  of  tsn  skeins  of  each  of  the  following  kinds : — silk  from 
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CasIiineTe  eggs ;  silk  from  eggs  acclimatised  at  Lahore ;  and  silk  from 
eggs  acclimatised  at  Seetapore.  The  remainder,  twelve  skeins,  weighing 
thirteen  and  a  half  chittacks,  I  send  loose,  and  from  it  you  will  be  able 
to  judge  of  the  quality  of  the  silk.  That  from  Cashmere  eggs  I  con- 
sider very  fine,  especially  in  colour  ;  in  that  quality  it  is  superior  to  the 
other  two  samples,  both  of  which  are  very  much  alike,  and  both  appear 
to  me  very  good  silk.  The  thread  is  finer  than  the  Cashmere,  it  being 
of  that  quality  called  5-6,  while  the  Cashmere  i0  6-7,  or  one  cocoon 
coarser. 

"  I  also  forward  a  few  small  skeins  of  silk  reeled  by  men  of  this 
district  The  white  skein  was  reeled  by  the  head  Mai  lee  of  the  Public 
Garden,  and  is  really  very  good  silk,  and,  with  a  little  more  teaching 
the  man  would  be  a  good  reeler.  The  other  skeins  are  about  as 
good  as  the  silk  commonly  reeled  in  the  native  Filatures  of  Bengal 
Two  men  sent  by  the  Oel  Rajah  reeled  a  little  silk,  and  the  Rajah  has 
promised  to  send  them  back  when  there  is  any  more  silk  reeled  here. 
He  has  taken  much  interest  in  the  experiment,  and  the  worms  he  reared 
turned  out  .very  well.  Two  men  from  Fyzabad  also  reeled  off  a  few 
cocoons.  I  also  send  one  seer,  twelve  chittacks  of  chusstimy  or  refuse 
silk.  It  is  the  outer  floss  of  the  cocoons,  and  from  it  a  great  deal  of 
the  common  silkcloth  is  made  in  England.  Its  value  is  about  forty 
rupees  per  maund.  There  is,  in  addition,  about  half  a  maund  of  cocoons 
which  would  not  reel  off  properly,  and  from  which  a  coarse  kind  of  silk 
can  be  made.  It  is  from  this  silk  the  cloth  commonly  known  as 
Bhaugulpore  silk,  is  made.    Its  value  is  about  five  rupees  a  seer. 

"I  have  received  from  Bengal  a  supply  of  the  Bengal  monthly 
worm.  These  eggs  hatched  on  the  24th  instant,  and  I  made  over  the 
worms  to  the  Bengalese.  They  are  thriving  very  well,  and  I  believe 
the  rains  will  be  found  a  very  favourable  season  for  rearing  silkworms 
in  Oudh. 

"  I  am  sorry  to  report  that  the  out-turn  of  silk  has  not  been  nearly 
so  large  as  I  expected.  The  silk  reelers  did  not  arrive  till  late  in  the 
season.  As  you  are  aware  a  delay  of  a  month  was  caused  by  Mr.  Pal- 
mer not  forwarding  the  money  for  the  reelers  to  Mr.  Tumbull.  When 
the  men  did  arrive,  there  was  another  delay  for  the  reasons  before 
stated.  In  the  meantime  the  cocoons  had  been  kept  for  a  long  time, 
and  when  the  damp  weather  set  in,  a  great  portion  of  them  became  in- 
jured by  the  chrysalis  inside  rotting,  and  rendering  the  cocoon  unfit  to 
reel  off.  Besides  when  cocoons  are  kept  for  any  length  of  time,  the 
produce  suffers  very  much.  The  cocoons  spun  after  the  hot  weather  set 
in,  were  of  rather  inferior  quality  too.  It  is  to  these  reasons  I  attribute 
the  falling  off  in  the  quantity  of  silk.  In  future,  however,  things  pro- 
mise a  very  different  result,  as  the  reelers  are  on  the  spot,  and  all  the 
necessary  apparatus  ready  for  reeling  off  the  cocoons  as  soon  as  they  are 
spun.  I  would  also  venture  to  hope  that  the  quality  of  the  silk  will  be 
found  to  make  some  amends  for  the  smallness  of  the  quantity. 
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"  Five  ounces  of  eggs  have  been  saved  for  next  season.  The  cocoons 
from  which  the  moths  have  eaten  out  their  way,  fetch  a  good  price  in 
England,  and  I  would  suggest  that  a  few  nught  be  sent  in  the  box  with 
tlie  silk,  to  find  out  what  they  are  worth." 

In  conclusion,  I  think  there  can  be  little  doubt  about  our  ultimate 
success,  but  what  is  immediately  wanted  is  the  propagation  of  all  kinds 
of  mulberry  trees,  more  especially  the  native  kind.  The  China  varieties 
are  very  useful,  and  I  should  add  to  a  great  extent  indispensable.  As 
almost  all  the  natives  of  Oadh  are  entirely  ignorant  of  the  nature  of  the 
silkworm,  and,  as  I  said  before,  have  not  the  slightest  idea  that  silk  is 
produced  by  a  worm,  but  that,  like  other  fibres,  it  is  produced  by  plants, 
the  only  way  to  make  them  acquainted  with  it,  is  for  them  to  see  it  in 
its  various  stages,  and  see  the  worm  produce  the  silk.  This  will  be 
greatly  facilitated  by  little  independent  experiments  in  various  parts  of 
Gudh,  even  of  a  private  nature,  and  with  not  more  than  a  few  hundred 
worms.  The  incredulity  of  natives  will  scarcely  be  believed.  They 
are  accustomed  to  hear  such  falsehoods  from  their  own  countrj'^men, 
that  without  actually  seeing  the  silk  produced  by  the  worm,  they  put 
the  fact  down  among  the  category  of  the  usual  items  of  information. 

All  that  these  little  experiments  can  do  just  now  is  to  create  a  desire 
for  the  propagation  and  multiplication  of  the  mulberry  plants.  By  the 
time  they  are  well  diffused  throughout  Oudh,  and  several  plantations 
commenced  (without  which  no  silk  for  commercial  purposes  can  be 
produced),  those  who  are  making  experiments  on  a  large  scale  on  Qovern- 
ment  account,  will  have  a  number  of  experienced  natives  to  distribute 
over  the  province,  and  to  teach  commercially  the  culture  of  the  silk- 
worm. 

The  following  instructions  may  be  of  use  to  those  who  are  not 
acquainted  with  the  rearing  of  silkworms  : 

Cashmere  Silkworm. — ^The  eggs  of  this  worm  are  loose— that  is, 
when  deposited,  they  do  not  adhere  to  the  object  on  which  the  moth 
lays  them.  "When  first  deposited  they  are  of  a  yellowish  white  colour, 
and  the  good  ones  a  few  days  after  turn  grey. 

They  begin  to  hatch  about  the  middle  of  January,  or  beginning  of 
February,  and  produce  only  one  crop  in  the  year.    Their  batching  will 

retarded  or  accelerated,  according  to  temperature.  They  can  be 
forced  to  hatch  earlier  than  they  would  naturally  do,  by  artificially  in- 
creasing the  temperature  of  the  place  in  which  they  are  kept,  but  there 
will  be  no  object  in  doing  so,  unless  leaves  can  be  procured  to  feed  them 
earlier  than  the  usual  time  at  which  mulberry  trees,  left  to  nature,  com. 
mence  to  bud.  The  small-leaved  China  mulberry,  if  properly  protected 
from  the  frost,  will  remain  in  leaf  throughout  the  winter. 

The  time  the  Cashmere  worm  takes  from  hatching  to  spinning  is 
about  forty-six  days.  This  period  will  vary  according  to  temperature.  A 
^^her  temperature  than  usual  will  cause  them  to  go  through  their 
changes  more  rapidly,  and  will  also  be  the  cause  of  diminishing  the 
quantity  of  silk  each  worm  produces.  h  h  2 
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As  soon  as  tbey  hatch,  tender  leaves  are  to  he  placed  upon  them,  on 
which  they  rapidly  creep.  They  change  their  skin  four  times,  and  while 
they  are  moulting  do  not  feed,  and  therefore  it  is  unnecessary  to 
give  them  leaves.  They  do  not  require  to  be  handled  at  all.  Wet  leaves 
should  on  no  account  be  given  to  them.  They  should  be  fed  several 
times  in  the  day,  and  I  think  feeding  them  once  or  twice  in  the  night 
also  is  a  great  advantage.  They  can  be  kept  on  trays  made  of  any  kind 
of  matting,  and  as  they  increase  in  size  they  are  to  be  distributed  over 
other  trays.  They  should  not  be  too  crowded.  When  they  are  removed 
from  one  tray  to  another,  the  leaf  on  which  the  worms  are  attiiched  is  to 
be  lifted  with  the  worms  on  it  The  dry  leaves  and  excrements  ought 
to  be  removed  occasionally.  This  can  be  easily  effected  by  placing  fi-esh 
leaves  on  the  worms,  and  when  they  creep  on  them  remove  them  to  a 
clean  tray.  It  must  not  be  forgotten  that  silkworms  have  many  enemies, 
such  as  ants,  wasps,  birds,  etc.,  from  all  of  which  they  must  be  secured. 
When  they  are  ready  to  spin,  their  skins  are  tight,  and  their  usual  colour 
changes  into  a  pinkish  one.  At  this  stage  they  are  sufficiently  large  to 
allow  of  their  being  handled.  They  are  then  to  be  placed  wherever  they 
are  intended  to  spin.  The  spinning  lasts  three  or  four  days,  according  to 
temperature,  during  which  time  they  must  not  be  interfered  with. 
When  the  cocoons  are  fully  formed,  they  can  be  removed  from  the 
spinning  places.  Those  which  are  intended  for  silk  are  to  be  exposed  to 
the  sun,  or  otherwise  sufficiently  heated,  in  order  to  kill  the  chrysalis, 
which  is  the  form  the  worm  acquires  after  spinning,  and  which  other- 
wise would  come  out  in  the  shape  of  a  moth  and  spoil  the  cocoon  for 
reeling  purposes.  Those  which  are  intended  for  eggs  must  be  kept  in  a 
cool  place.  As  a  rule,  the  cocoon  containing  the  female  chrysalis  is  larger 
than  the  one  which  contains  the  male.  Some  days  after  the  cocoons 
are  fully  formed  the  moths  emerge,*  they  pair,  the  female  lays  her  eggs, 
and  in  a  few  days  both  male  and  female  die.  The  e^  are  then 
gathered,  and  put  in  a  dry  and  cool  place  for  the  ensuing  year. 

For  spinning  purposes,  if  the  experiment  is  on  a  small  scale  to  show 
natives  the  nature  of  the  insect,  etc.,  any  thin  twigs  will  do,  such  as 
the  twigs  of  dried  arhar,  etc.,  fixed  round  the  trays,  upon  which  the 
Cashmere  worms  will  of  their  own  accord  creep  when  they  are  ready  to 
spin. 

The  Bengal  spinning  trays  will  be  found  the  best,  as  the  worm  is 
allowed  a  definite  space  to  finish  its  cocoon  in,  and  so  it  is  forced  to 
make  a  compact  cocoon,  and  thus  economises  its  silk.  Among  the 
twigs,  many  of  the  worms  get  into  a  large  space,  and  spin  a  large  and 
thin  cacoon,  which  does  not  reel  so  well  as  a  small  and  compact  one. 

It  must  be  remembered  that,  in  any  case,  if  the  worms  are  too 
crowded  during  spinning  time,  they  often  spin  double  cocoons,  that  is, 
two  worms  spin  into  one  cocoon,  which  not  being  composed  of  one 
thread  is  not  reelable. 

*  The  moths  should  be  place  1  on  sheets  of  paper  or  pieces  of  cloth,  in  order 
that  the  eggs  may  be  easily  collected. 
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China  Silkworm.— Thia  is  smaller  than  the  Cashmere  worm,  and 
differently  marked.  From  the  time  of  hatching  to  the  time  of  spinning, 
during  the  rains,  it  took  seventeen  days. 

It  is  to  be  treated  in  the  same  way  as  the  other.  In  Ben^  during 
the  first  stage,  the  China  silkworms  are  fed  on  leaves,  cut  up  into  thin 
strips  by  means  of  a  knife,  and  they  are  kept  up  to  their  first  change  of 
skin,  in  shallow  earthen  pans  (gumlahs).  They  are  regularly  fed  four 
times  in  the  day  and  twice  at  night,  and  not  touched  till  they  change 
their  first  skin,  when  whole  leaves  are  placed  upon  them,  and  as  soon  ns 
they  creep  upon  the  leaves,  they  are  removed  to  clean  trays.  The  old 
leaves  and  excrements  are  only  changed  at  each  moult. 

The  eggs  of  the  China  worm  adhere  to  the  object  on  which  they  are 
laid,  and  therefore  the  female  moths  after  pairing  must  be  placed  on 
sheets  of  paper  a  little  distance  from  each  other.  The  eggs  of  this  worm 
will  hatch  again  in  about  eight  or  nine  days  after  they  are  laid.  In 
Bengal,  it  gives  about  seven  crops  in  the  year.  Temperature  has  great 
influence  in  retarding  or  accelerating  the  period  of  its  existence.  Those 
that  hatched  in  June  took  seventeen  days,  and  those  that  hatched  in 
November  took  fifty-one  days  to  go  through  all  their  changes. 

The  above  is  intended  only  to  give  some  idea  of  rearing  silkworms, 
but  those  who  wish  to  learn  more  about  them  can  easily  obtain  a  small 
quantity  of  eggs,  and  observe  the  worms  while  going  through  their 
various  stages. 

Lucknow,  Sept.  1868. 


ON  A  MEANS  OP  RENDERING  OSTENSIBLE  THE  SPECIFIC 
WEIGHT  OF  WOODS,  &c 

BY  PROFESSOR  J.  ARNAUDON. 

When  'passing  in  review  the  diflferent  systems  of  classification  of 
woods,*  I  had  prenously  taken  the  opportunity  of  considering  the 
weight  as  the  starting  point  of  an  artificial  arrangement  which  pretty 
well  agrees  with  another  one  by  which  the  woods  are  classified  accord- 
ing to  the  greater  or  less  resistance  they  oppose  to  tools.  In  the 
collections  arranged  according  to  their  specific  weights,  the  wood  is  gene- 
rally presented  so  as  to  exhibit  one  form  and  one  volume,  the  difference 
of  heaviness  of  these  similar  pieces  indicating  their  corresponding 
specific  weight  It  is  obvious  that,  disposed"in  this  manner  in  a  museum, 
nothing  else  than  a  label  or  inscription  will  indicate  to  the  visitor  the 
relative  heaviness  of  the  wood  ;  but  if,  on  the  contrary,  we  give  the  same 

*  See  T£CHNOLoai8T,  vol.  iil,  p.  97. 
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fonn  to  equal  quantities  in  weight  of  the  different  sorts  of  wood,  we 
shall  have  proportionate  visible  representations  to  the  specific  weights  of 
the  wood.  We  can  thus  at  the  same  time  have  spheres  of  more  or  less 
volume  when  we  shall  have  given  that  shape  to  the  same  weight  of  dif- 
ferent woods.  We  can  also  vaiy  the  experiment  by  giving  the  form  of  a 
cube,  a  cylinder,  or  of  a  prism  ;  but  it  may  be  remarked  that  the  first- 
named  presents  the  gi*eatest  difficulty,  as  in  shaping  it  the  small 
fractions  of  weight  cannot  well  be  accurately  shown ;  the  cylinder  or 
prism  form  will  be  found  better  suited  to  our  object,  those  differences 
coming  more  together  on  one  side,  the  height.  I  give  the  preference  to 
the  prism  with  a  square  base,  but  the  difficulty  often  of  finding  woods 
of  a  certain  thickness,  leads  me  to  adopt  the  prism  witb  rectangular  base ; 
and  this  is  the  shape  in  which  was  prepared  the  collection  of  woods  I 
showed  at  the  International  Exhibition  of  1862,  in  the  Italian  Depart- 
ment.* The  different  sorts  of  wood,  having  been  conveniently  dried,  are 
disposed  in  parallel opipedes  of  an  indefinite  length,  two  centimetres 
thick  by  five  centimetres  broad,  and  from  each  is  forthwith  cut  the 
necessary  length  to  represent  200  grammes  of  weight.  In  this  manner  we 
obtain  a  series  of  prisms,  which  are  as  long  as  the  wood  from  which 
they  were  formed.  Disposing  them  naturally  as  I  did,  from  the  lowest 
to  the  highest,  we  coidd  obtain  immediately  a  curve  of  which  the 
"  ordonn6e8"  are  inversely  proportioned  to  the  density  of  the  wood^s 
weight  by  the  air. 

I  will  now  give  the  heights,  which  I  have  measured  in  centimetres, 
and  by  means  of  which  may  be  retraced  the  curve  obtained  with  those 
woods  I  had  at  my  disposal. 

Table  op  the  Specifio  Weights  of  different  Woods,  indicated 

BY  THE  LENGTH  OF  A  PaRALLELOPIPEDB  OF  TWO  CENTIMETRES  THICK 
AND  FIVE  CENTIMETRES  BROAD,  WEIGHING  200  GRAMMES.. 

Length  in 
Centimetres. 

Epaw,  a  species  of  Ebony  from  America        .      .     • .  150 

Catayba  of  Paraguay  170 

Medicago  arhorea  of  Sardinia  170 

Quebracho  of  Paraguay,  resembling  an  Acacia,  probably 

A.  tenuifolia  173 

Amaranth,  or  violet  wood,  Palo  morado  of  Paraguay, 

probably  a  Copaifera  185 

Rose  or  tulip  wood  {Liriodendron  tuJipi/erd)  .  .186 

Brazil  wood  {Ccesalpinia  echinata  f)  ....  186 
Hawthorn,  Aubepine,  or  Bossolo  {CroBtagus  pyracanikus)  187 
Logwood  (Hcematoxylon  campechianum)  .      #      .  190 

Olive  {Olea  Europea)  193 

Lignite,  or  Fossil  wood  of  Lango,  in  Piedmont       .      .  200 


*  This  collection  was  formed  and  shaped  in  1860,  at  the  Technical  Institute, 
Turin. 
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Length  in 
Centimetres. 

Evergreen  oak  {Quercwt  iUx)   200 

himei  or  FesLch  wood  {CoBsalpiniaechinata)  .  •  .  203 
J aj\ihe  oi  SATdimA  {Zizyphus  vulgaris)  ....  207 
Green  Ebony  (soufre),  Taiga  of  Paraguay,  Ipe  of  Brazil  .  208 

Jacaranda  or  rosewood   209 

Rosewood  of  Brazil  (/acaranefa «/».)  .  .  .  .213 
Boxwood  of  Piedmont  {Buxus  sempervirens)  214 

Service  tree  (Pyrus  domesticus)  215 

Filaria  (PAt7^4rea)   217 

American  box  (^Buxus  sempervirens)        .       .      .  .218 

Apple  {Pyrus  mains)  218 

Service  tree  of  Piedmont  (i^rw#  (/o«««ticM)  .  .  .221 
Olive  of  Genes  river  {Olea  Europea)       .       .      .  .221 

Arbutus  (Arbutns  knedo)   224 

Oak  of  Piedmont  (^Quercus  robur)  ....  225 
Laburnum  or  false  ebony  ifiytuius  Laburnum)  .  .  228 
Bitter  orange,  Sardinia  (^Citrus  vulgaris)  .  .  .  232 
Jujube  of  Tuscany  (Zizyphus  vulgaris)  .      .       .  236 

Alaterne  of  Tuscany  (Rhamnus  alaterne)         .      .      .  237 

Oak  of  Italy  (Quercus  robur)   245 

Wild  orange  (Citrus  aurantium)  250 

Fustic  of  Cuba  {Madura  tinctoria)         ....  250 

Oak  (Quercus  robur)  250 

Cypress  of  Tuscany  (Cupressus  sempervirens)  .  .  ,  252 
Sorbier  des  oiseleurs  (^Pyrus  Aiicuparia)  .  .  ,  252 
Yellow  wood  or  morab  of  Paraguay — ^Natare  .      .      .  255 

Sparto  of  Sardinia  256 

Apple  of  Piedmont  (Pyrus  mains)  257 

Larch  (Pinus  larix)   260 

Beech  (Fagus  sylvatica)   ,  262 

Maple  of  Genes  {Acer  campestre)  262 

Ash  (Fraxinus  excelsior)   264 

Ash  of  Tuscany  264 

Ash  of  Piedmont  265 

Elm  (Ulnus  campestre)      r  266 

Peach  (Amygdalus  persica)      ......  266 

Larch  or  Nileze  of  Piedmont  (Pinus  larix)  .  .  ,  270 
Laburnum  of  Piedmont  (Cytisus  laburnum)      ,      .  .271 

Pear  (Pyrus  communis)  ,  271 

Beech  of  Piedmont  (Fagus)  275 

Maple  of  Tuscany  (^Acer  loppo)  .....  283 
Lot  tree  of  Sardinia  (Cra<a^t«5  ^na)  •.  .  .  285 
Birch  of  Redmont  (Betula  alba)  291 
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Length  in 
GentiinetreB. 

Hornbeam  (Carpinus  bettdus)  2d2 

Beech  of  Piedmont  (Fagus  sylvatica)       .      .      .  .292 

Maple  of  Tuscany   294 

Hornbeam  of  Piedmont  (^Carpinus  hetulus)  .  .  .  295 
Plane  tree  of  Tuscany  (Platanus  hippocastanutn)  .  •  300 
Lignite  of  Piedmont  .  300 

Ailanthua  of  Tuscany      .......  300 

Cherry  of  Piedmont  {Cercuus)  300 

Maple  of  Piedmont   300 

Arbre  de  Judee  of  Tuscany  (Cercis  siliquastrum)      .      .  300 

Hazel-nut  (Corylus  avellana)   301 

False  acacia  or  locust  {Robinia  pseudacacia)     •      .       .  308 

Black  walnut  («/iu^2a72^  nt^a)   311 

Fig-tree  of  Piedmont  (Fictw  cartca)  .  .  .  .317 
Apple  of  Piedmont         .      .      .      ...      •      .  322 

Walnut  {Juglans  regia)   326 

Mulberry  {Mortis  alba)   329 

Red  walnut  of  Piedmont         ....  .337 

Lime  of  Tuscany.  (TiZia  JFttrc^pea)  341 

Cypress  of  Tuscany  (Cwprmtw)  346 

Pear  of  Piedmont  {Pyrus)  moire  ousatin^  ,  .  .  348 
Walnut  of  Tuscany — ^reinee  brune  ....  349 

Alder  of  Tuscany  (Alnus  glutinosus)    ...  .  366 

Araucaria  Cunninghami   358 

Lierre  of  Tuscany  (Oedera  helix)  359 

Lime  of  Tuscany  (2t7ta  Europea)  376 

Alder  of  Piedmont  (Alnus  glutinosus)      ....  391 

Catalpa  {Bignonia  catalpa)  398 

Lime  •    .      •      •      .  407 

Ked  alder  of  Piedmont  408 

White  popV  {Populus  alba)  420 

Norway  spruce  fir  (Pintts  abies)       .....  426 

Fir  of  Piedmont  (Pinufi  abies)  444 

Stone  pine  (Pinus  pinea)   445 

Poplar  of  Piedmont  (Populus  alba)  446 

Italian  poplar  of  Tuscany  (Populus  ItaUer)      .      .      .  470 

Poplar  475 

Piedmont  pine  (Pinus  abies)  484 

Tuscany  pine  (Pinus  abies)  520 

American  pine  569 


It  will  be  seen  that  not  only  the  same  species  but  the  same  kinds 
give  results  differing  from  each  other,  a  fact  happening  nearly  always 
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when  you  do  not  limit  jonrself  to  taking  aeyeral  times  the  specific 
weight  of  the  same  part  of  a  tree,  but  extend  the  experiment  to 
other  parts  and  other  individuals  of  the  same  sort  of  wood  developed  in 
a  different  locality.  Whatever  he  the  method  adopted  to  determine  the 
specific  weight,  the  numbers  obtained  have  nothing  absolute ;  they  are 
averages  coming  more  or  less  near  the  truth,  according  to  the  circum- 
stances taken  into  consideration  which  may  influence  the  results.  It  is 
right  to  be  suspicious  if  the  experimenter  has  not  taken  the  trouble  to 
indicate  the  age  of  the  tree  and  of  the  branch,  the  season  in  which  it 
was  cut,  the  nature  of  the  soil,  its  exposition,  mode  of  culture,  of  drain- 
age, &c. 

The  means  at  my  disposal  did  not  allow  roe  to  conduct  the  experi- 
ments with  the  rigour  I  could  have  desired,  and  with  the  intention  of 
repeating  them,  if  possible,  I  begin  with  giving  the  stated  results  for 
what  they  are  worth,  as  an  essay  made  with  the  object  of  adding  some- 
thing more  to  our  knowledge  on  these  matters. 

A  part  of  the  woods  named  in  this  list  are  in  the  Museum  of  Con- 
struction of  the  South  Kensington  Museum,  the  others  will  be  found  in 
the  Conservatoire  Imperial  des  Arts  et  Metres  at  Paris.  I  had  desired 
to  examine  and  experimentalize  upon  some  of  the  large  collection  of 
woods  forwarded  to  the  International  Exhibition  by  the  British  Colonies, 
but  I  regret  to  say  that  I  received  a  refusal  from  oU  the  Commission- 
»s  in  charge  to  whom  I  applied.*  With  a  polite  courtesy  I  received, 
lowever,  such  natural  products  as  I  required,  to  investigate  their  appli- 
tation  for  the  purposes  of  dying  or  tanning,  from  the  Commissioners  for 
^pain,  Netherlands-India,  the  French  colonies,  &c. 

Technical  Institute,  Turin. 


ON  MALABAR  CARDAMOMS. 

B7  THE  BDITOR. 

The  fruit  of  the  Elettaria  cardamomum,  Maton,  constitute  tlie  true, 
mall,  officinal  Malabar  cardamoms.  It  is  an  ovate,  oblong,  obtusely- 
riangular  capsule,  coriaceous,  ribbed,  greyish  or  brownish  yellow.  It 
ontains  many  angular,  blackish  or  reddish-brown  rugose  seeds,  which 
je  white  internally,  have  a  pleasant,  aromatic  odour,  and  a  pungent, 
agreeable  taste. 

One  hundred  parts  of  the  fruit  yield  74  parts  of  seeds  and  26  parts  of 

♦  This  refusal  arose,  no  doubt,  from  the  hulk  of  the  Colonial  collections  of 
woods  having  been  promised  to  Sir  W.  J.  Hooker  for  the  Economic  Museum,  Kew 
Gardens.— Editob. 
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pericarpal  coats.  According  to  Tromsdorff,  they  contain  essential  oil,  4*6 ; 
fixed  oil,  104 ;  malate  of  potash,  fecula,  yelluw  colouring  matter,  woody 
fibre,  and  other  animportant  ingredients.  The  fixed  oil  is  somewhat  like 
castor-oil,  and  the  volatile  oil  is  of  specific  gravity  0*943,  insoluble  ia 
potash ;  it  is  the  source  of  the  aromatic  quality  of  the  seeds.  The  ver- 
nacular names  of  the  plant  are — ^Malabar,  Yalum ;  Tamil,  Aila-cheddie; 
Teloogoo,  Yaylakooloo  ;  Hindostani  and  Bengalee,  Eelachie. 

The  principal  places  where  these  cardamoms  are  cultivated  are  the 
hilly  parts  of  Travancore  and  Madabar,  Wynaad,  Coorg,  Nuggur,  and 
North  Canara.  In  the  Travancore  forests,  they  are  found  at  an  elevation 
of  three  to  five  thousand  feet.  The  mode  of  obtaining  them  is  to  clear 
the  forests  of  trees,  when  the  plants  spontaneously  grow  up  in  the 
cleared  ground.  A  similar  mode  has  been  mentioned  by  Roxburgh, 
who  states  that  in  Wynaad,  before  the  commencement  of  the  rains  in 
June,  the  ctdtivators  seek  the  shadiest  and  woodiest  sides  of  the  loftier 
hills ;  the  trees  are  felled,  and  the  ground  cleared  of  weeds,  and  in 
about  three  months  the  cardamom  plants  spring  up.  In  four  years  the 
shrub  will  have  attained  its  full  height,  when  the  fruit  is  produced,  and 
gathered  in  the  month  of  November,  requiring  no  other  preparation  than 
drying  in  the  sun.  The  plant  continues  to  yield  fruit  tiU  the  seventh 
year,  when  the  stem  is  cut  down,  new  plants  arising  from  the  stumps. 
They  may  also  be  raised  from  seeds. 

Cardamoms  grow  in  abundance  on  the  north-eastern  range  of  hills 
which  lie  on  the  western  borders  of  the  Dendegul,  Madura,  and  Tinne- 
velly  districts.    Although  these  plants  grow  spontaneously,  yet  with 
care  and  attention  they  thrive  much  better  than  if  left  to  nature,  and 
the  cultivators  therefore  make  separate  gardens  on  the  hills,  and  fell  the 
large  trees  on  the  ground,  in  the  months  of  March  and  April.  The 
place  is  left  till  plants  shoot  from  the  earth,  which  is  soon  after  the  first 
rains ;  and  when  the  plants  grow  to  the  height  of  five  or  six  inches, 
the  cultivators  resort  to  the  place,  and  secure  the  plants  from  being  in- 
jured by  the  wild  animals  till  they  attain  the  height  of  some  two  feet, 
when  they  are  considered  not  to  require  further  care.   The  plants  take 
three  years  to  bear.  In  June  and  July  of  the  third  year,  they  commence 
yielding  from  the  stem  of  the  plant,  just  above  the  ground,  a  number  of 
twine-like  roots,  on  which  are  formed  the  cardamom  flowers  and  fruits ; 
these  grow  gradually  to  the  size  of  a  cocoa-seed,  and  are  ready  for  col- 
lecting in  the  months  of  November  and  December.    A  small  quantity, 
however,  those  that  shoot  the  roots  on  the  first  fall  of  the  rain,  will  be 
found  fit  for  collection  in  the  months  of  July  and  August.  The  extreme 
age  of  the  plants  is  ten  years,  when  they  all  die  oflf.   The  remuneration 
of  these  cultivators  for  their  labour  in  taking  care  of  the  growth  of  the 
plants  and  collection,  is  210  rupees  for  each  candy  (2U)  for  5001b.  pro- 
duced and  delivered  over  to  the  sircar  by  them.   The  annual  average 
produce  of  cardamoms  in  Travancore,  in  the  ten  years  ending  1854,  was 
about  300  candies.  It  is  a  government  monopoly  in  that  State.  The  value 
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of  the  cardamoms  exported  from  Madras  from  1852  to  1856,  chiefly  to 
Bengal,  Mauritius,  Pegu,  and  Britain,  was  109,4731.,  besides  the  quantity 
consumed  in  the  producing  country.  The  export  from  North  Canara  is 
also  considerable,  mostly  to  Bombay. 

The  plant  is  widely  cultivated  in  North  Canara,  wherever  there  is  a 
rich,  reddish,  damp  soil,  which  seems  to  be  preferred  by  the  shrub  to 
any  other.  It  is  very  hardy,  and  thrives  even  if  much  neglected,  but  a 
little  bestowed  on  its  cultivation  is  amply  repaid  by  the  increased 
yield.  In  North  Canara  the  plant  is  generally  grown  in  betel-nut  (Areca) 
plantations  in  the  spaces  between  the  palms.  It  is  commonly  raised  from 
s^ds,  and  then  produces  in  the  third  year,  each  tree  yielding  about  three- 
quarters  of  a  pound  of  cardamoms  per  annum,  the  average  price  of  which 
is  about  40  rupees  per  maund  of  281b.,  although  often  much  higher. 
The  seeds  are  here  gathered  in  September.  Twelve  or  fifteen  hundred 
cardamom  shrubs  may  be  grown  on  one  acre  of  ground.  The  cultivation 
of  the  plant  is  reckoned  among  the  natives  of  the  district  one  of  the 
most  profitable  undertakings  known,  and  there  is  no  doubt  that  it  would 
be  very  much  more  largeLy  engaged  in  by  them,  were  it  not  for  their 
general  want  of  capital,  and  their  invincible  dislike  to  parting  with 
their  land. 

The  following  details  show  the  cost  of  culture  and  returns  : — 

Probable  Cost  of  Farming  and  bringing  into  Bearing  a  Cardamon  Plan" 
tation  of  Fijty  Acres  in  North  Canarcu 
To  rent  of  50  acres  of  land  at  5  rupees  per  acre  per  R 


annum  for  3  years   750 

Clearing  and  levelling  50  acres  of  land  .  .  .  2,000 
Three  maunds  of  seeds  for  sowing,  at  40  rupees  per 

maimd   120 

Hire  of  10  coolies  for  3  years,  at  6  rupees  per  mensem  1,800 
Pay  of  a  superintendent  for  3  years,  at  30  rupees  per 

mensem   1,080 

Tools  and  sundries   200 


Total  cost  for  three  years  .      .      .  R5,950 

Probable  Annual  Receipts  from  a  Cardamon  Plantation  of  Fifty  Acres 
in  North  Canara  from  the  third  year. 
By  produce  of  60,000  trees,  each  tree  yielding  j  lb.  R 
of  cardamoms,  at  40  rupees  per  maund  of  28  lu.     .  64,286 


Deduct  annual  outlay : — 

To  rent  of  50  acres,  at  5  rupees  per  acre       .  250 
Hire  of  10  coolies,  at  5  rupees  each  per 

mensem   600 

Hire  of  extra  hands  at  the  harvest  and 

other  necessary  times    ,      .      .       .  150 
Pay  of  superintendent,  at  30  rupees  per 

mensem   360 

Cost  of  agency — say        ....  1,0(K) 

Sundries    100 

Total  annual  outlay        .      .      .  2,460 


Total  annual  profit  .      •      .  R61,&25 
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In  commerce  there  are  three  varieties  of  these  cardamoms,  known 
as  the  short,  short-longs,  and  the  long-longs.  Of  these  the  short  are 
more  coarsely  ribbed  and  of  a  brown  colour,  and  are  reckoned  the  best 
of  the  three.  The  long-longs  are  more  finely  ribbed  and  of  a  paler 
colour,  seeds  are  white  and  shrivelled.  The  short-longs  merely  differ 
from  the  latter  in  being  shorter  or  less  pointed.  It  is  usual  to  mix  the 
several  kinds  together  when  ready  for  exportation.  The  seed  is  aroma- 
tic and  carminative,  and  is  much  valued  as  a  condiment,  especially  in 
curries,  throughout  India  and  most  other  countries.  As  a  cordial  and 
stimulant,  they  are  often  used  medicinally,  but  more  frequently  as  cor- 
rectives, in  conjunction  with  other  medicines.  A  volatile  oil  is  procured 
from  the  seeds  by  distillation,  which  has  a  strong  aromatic  taste,  soluble 
in  alcohol.  It  loses  its  odour  and  taste  by  being  kept  too  long.  The 
natives  chew  the  fruits  with  betel,  and  use  it  in  decoction  for  bowel 
complaints,  and  to  check  vomiting.  In  infusion  they  are  given  in 
coughs. 

The  following  shows  the  quantities  and  value  of  the  cardamoms 
imported  into  the  United  Kingdom  from  India  for  five  years  : — 

Quantity.  Value, 
lbs.  £ 

1858  ...       ...    149,886    23,551 

1859    66,525    13,764 

1860    123,296    27,015 

1861    104,787    23,6f50 

1862    132,718    37,590 


THE  GEMS  OF  AUSTRALIA. 

BT  DR.  BLEA.SDALE. 

I  have  often  wondered  that  no  one  undertook  to  make  a  collection 
of,  and  report  upon,  the  precious  stones,  which  from  time  to  time  were 
picked  up  about  the  gold-fields,  and  aid  the  miners  with  a  few  hints  as 
to  the  stones  they  should  look  for,  in  what  place  they  would  be  likely 
to  find  them,  and  the  probable  value  attaching  to  them  in  their  rough 
Btate,  or  in  a  wrought  condition.  When  once  it  became  known  that 
our  mines  yielded  gems  as  well  as  gold,  I  could  not  help  thinking  it  a 
pity  such  fine  opportunities  as  were  every  day  afforded  of  collecting 
them  should  be  lost,  when  little  more  would  be  required  in  order  to 
obtain  them  than  a  sharp  look  out  when  washing  for  the  gold,  and  occa- 
sionally examining  the  sluices,  water-courses  and  boxes  in  which  the 
gravel  and  sand  are  agitated  and  washed.  "Neither  would  the  additional 
time  and  labour  needed  be  of  much  importance,  since  being  for  the 
most  part  specifically  couch  heavier  than  quartz  pebbles  and  sand,  tliey 
would  find  a  lodgment  in  such  cases  not  far  from  the  gold.   In  fact, 
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nearly  all  the  diamonds  and  sapphiies  were  so  found,  or  picked  out  of  the 
tin  dish  in  the  last  operation  of  clearing  the  gold.  Still,  no  one  came  iorward^ 
as  far  as  I  could  learn.  Notices  of  discoveries  did  appear  occasionally 
in  the  public  papers,  but  they  have  always  been  individual  and  fragmen* 
^  tary.  About  a  year  ago,  when  luy  leisure  became  too  little  and  too 
interrupted  to  allow  me  to  look  to  my  laboratory  for  relaxation  from  my 
serious  duties,  it  occurreil  to  me  that  I  might  find  a  source  of  reasonable 
recreation,  without  much  demand  on  my  time,  if  I  took  up  once  more 
this  branch  of  my  early  education,  whilst  at  the  same  time  I  might 
hope  to  contribute  my  mite  towards  opening  up  a  probable  source  of 
profit  to  others,  by  directing  attention  to  this  neglected  element  of 
wealth,  by  eliciting  valuable  information  from  others,  and  by  throwing 
out  such  practical  hints  as  might  occur  to  me  for  easily  and  speedily 
accomplishing  its  realisation.  To  judge  from  the  display  of  jewellery 
in  the  windows  of  this  city,  one  can  have  no  doubt  of  the  great  demand 
for  it ;  while  one  regrets  that  so  much  of  that  which  is  manufactured 
here  should  be  stuflfed  with  cheap,  trumpery  stones,  and  more  frequently 
only  paste  and  imitation  stones,  notwithstanding  that  we  have  both  an 
abundance  of  fine  stones  in  the  countiy  and  the  requisite  means  of 
imparting  to  them  the  highest  finish  in  cutting  and  polishing.  In  the 
case  before  me,  I  have  brought  together  a  somewhat  extensive  collection 
of  colonial  precious  stones,  some  my  own,  the  greater  portion  kindly 
lent  me  by  my  friends  for  the  purpose  of  being  exhibited  this  evening. 
To  assist  me  in  the  history  of  some  of  them,  I  have  invited — and  he  is 
here — Mr.  Spink,  the  able  lapidary,  who  cut  many  of  them,  and  who 
knows  them  well ;  and  Mr.  Murray,  the  jeweller,  of  Bourke-street,  who 
h<is  brought  the  gem  of  the  evening  with  him.  Here  they  are  in  goodly 
airay,  and  for  the  sake  of  enabling  you  to  form  a  juster  idea  ol  them, 
they  are  placed,  as  far  as  may  be,  side  by  side  with  the  best  specimens 
I  could  obtain  of  stones  of  the  same  kind  from  Ceylon,  the  East  and 
West  Indies,  Brazil,  and  Peru.  Here  are  three  diamonds,  two  from 
Beechworth  and  the  third  from  Collingood  flat.  I  am  enabled,  by  the 
kindness  of  Mr.  Crisp,  of  Queen-street,  to  exhibit  the  latter  to-night.  It 
was  found  in  the  gravel  spread  on  a  small  garden  walk  in  the  lower 
part  of  CoUingwod,  the  gravel  having  been  obtained  either  from  North- 
cote  or  just  above  Johnston-street  bridge.  It  is  small,  but  even  a  small 
diamond  is  a  great  fact.  The  diamond  which  Mr.  Munay  has  brought 
is  the  largest  yet  found  ;  it  weighed  in  the  rough  above  tliree  carats  ; 
it  now  weighs  a  little  less  than  two,  and  is,  as  you  can  all  see,  a  magni- 
ficent gem.  It  was  sent  to  Amsterdam  to  be  cut^  and  has  quite  recently 
^een  returned  to  its  owner  here.  Its  lair  value  I  take  to  be  from  £35 
to  £40.  I  may  remark  that  all  the  Beechworth  diamonds  that  I  have 
Been  (about  a  dozen)  were  beautifully  distinct  in  their  crystallographic 
features.  With  regard  to  the  price  of  diamonds,  I  have  copied  the  fol- 
lowing from  the  most  recent  work  I  could  obtain — Bristows  Glossary  of 
^Jineralog^,  1861 : — "Diamonds  ai-ewiiglied  in  carats  (151^  of  which 
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make  one  onnce  troy)  of  8*16  grains  each.  The  medium  yalnc  of  a 
diamond,  when  roagh,  is  £2,  if  ot  one  carat  weight ;  and  the  value  of 
diamonds  of  greater  weight  is  estimated  by  multiplying  the  square  of 
their  weight  in  carats  by  two,  which  gives  their  value  in  pounds  sterling. 
Example — To  find  the  weight  of  a  rough  diamond  of  two  carats :  the  ^ 
square  of  the  weight  2  x  2=4 ;  this  multiplied  by  2=4  x  2=£8,  the 
value  of  a  diamond  of  two  carats.  A  polished  diamond  of  the  purest 
water,  well  cut  and  free  from  flaws,  is  worth  £8 ;  above  that  weight,  the 
value  is  calculated  by  multiplying  the  square  of  the  weight  in  carats  by 
eight  Thus : — The  value  of  a  polished  diamond  of  two  carats — 2  x  2  x 
8=322. ;  the  value  of  a  polished  stone  of  three  carats — 3  x  3  x  8=72/., 
and  so  on.**  Bristow,  page  110.  The  following  information  is  taken  from 
the  work  of  Dr.  L.  Feuchtwanger,  New  York,  1859  **  Diamonds  are 
found  in  talcose  chlorite  schist  and  in  a  breccia,  consisting  of  ferruginous 
clay,  quartz  pebbles,  sand  and  oxide  of  iron  fragments  ;  and  also  in  a 
secondary  bed,  accompanied  by  gold,  platinum,  topaz,  beryl,  tourmaline, 
kyanite,  amatoze,  spinelle,  corundum,  and  garnet.  The  rocks  in  which 
diamonds  have  been  recently  found,  consist  of  the  itacolumite,  a  mica- 
ceous sandstone,  accompanied  by  mica-schist,  accidentally  traversed  by 
quartz  veins.  The  gold,  diamonds,  and  other  fine  stones  are  always 
imbedded  in  the  lower  part  of  the  alluvium.**  Speaking  of  Brazil,  he 
says,  "  Experience  has  shown  the  richest  localities  to  be  in  Curranlinho, 
Datas,  Mendanho,  &c.,  where  the  alluvial  soil  is  from  eight  to  twenty 
feet  thick,  and  is  composed  almost  entirely  of  silicious  sand,  strongly 
colored  by  argillaceous  iron,  which  forms  a  species  of  cement  of  pebbles 
of  quartz,  milky  quartz,  and  itacolumite,  which  form  a  coarse  pudding 
stone,  called  casoelho,  and  which  is  considered  by  the  diamond-washers 
a  sure  sign  of  the  diamond.*'— Pp.  188,  189.  I  travelled  last  year  over  a 
vast  area  of  formations  of  the  above  characters.  I  allude  to  the  district 
in  which  the  diamonds  have  been  foimd  ;  it  stretches  from  the  foot  of 
the  Beechworth  hills  to  Chiltern,  and  further;  and  in  even  more 
strongly  marked  features  between  Chiltern  and  Rutherglen.  The 
rubbish  thrown  out  of  every  hole  sunk  by  the  diggers  at  intervals  over 
that  plain  was  strongly  marked  with  the  above-mentioned  features. 
The  gravelly  hill  at  Northcote,  and  the  one  above  Johnston  street 
bridge— out  of  which  came  the  small  diamond  which  I  exhibit — are  not 
altogether  without  these  characteristics.  Mr.  Anderson,  of  the  Junction 
Hotel,  Plenty  road,  stopped  me  lately  when  passing,  but  before  the 
small  diamond  was  found  in  Collingwood,  to  show  me  quite  a  quantity 
of  stones— beryls  and  tourmalines,  I  think,  and  others  that  I  have  not 
yet  had  time  to  study — which  he  had  picked  out  of  a  hill  at  the  back  of 
his  house,  apparently  of  the  same  formation  as  that  at  Northcote.  Surely 
it  would  be  interesting  if  the  Government  geologists  would  examine,  or 
cause  these  formations  to  be  examined.  I  understood  Mr.  Anderson  who 
has  had  much  practical  experience  in  mining,  both  in  America  and  here, 
to  say  that  he  had  traced  them  to  the  granite  hills  above  the  Yan  Yean. 
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Sapphires, — These  gems  have  heen  found  from  time  to  time  since  the 
opening  of  the  Ovens  goldfie1<l9,  and  perhaps  there  more  abundantly 
than  elsewhere.  I  have  got  them  in  eveiy  shade  of  blue,  from  nearly 
black  to  the  palest  blue.  Their  cnrstallographic  forms  are  generally 
exceedingly  obscure,  fine  crystals  being  very  rare.  S.  Besides  the  blue, 
I  can  exhibit  to-night  specimens  of  the  green  sapphire — the  oriental 
emerald — ^but  I  have  not  a  fine  specioien  polished.  The  one  before 
you  is  brownish  in  this  light  3.  Star  sapphires. — I  believe  I  may 
claim  to  have  first  discovered  any  specimens  of  these  gems  in  Victoria. 
In  fact,  until  I  found  some  among  a  quantity  of  matteis  collected 
together  from  diggers,  by  Mr.  Turner,  the  enthusiastic  collector  of  gems 
at  Beechworth,  I  was  not  aware  that  this  stone  had  been  found  any- 
where out  of  Ceylon. 

RtLby. — I  have  seen  but  one  which  had  been  obtained  anywhere  in 
Australia,  and  that  was  got  in  Queensland,  and  cut  in  Melbourne  by 
Mr.  Spink,  and  turned  out  to  be  a  star  ruby,  of  good  size  and  great 
beauty.  This  stone  is,  I  think,  new.  It  belongs  to  the  astenas  ;  but, 
instead  of  having  a  floating  star  of  eix  rays  of  white  light,  it  has  a 
fixed  star  of  six  black  rays  in  a  deep  blue  ground.  As  to  the  price  of 
sapphires  when  cut  and  polished,  a  good  sapphire  of  10  carats  is  valued 
at  fifty  guineas,  and  one  of  twenty  carats  at  200  guineas.  Under  ten 
carats  the  price  may  be  estimated  by  multiplying  the  square  of  its 
weight  in  carats  into  half  a  guinea;  thus  one  of  four  carats  would 
be  worth — 4  x  4  x  lOs.  6d.=8Z.  Ss. 

Topazes, — ^These  are  very  abundant  at  the  Ovens  and  about  Dunolly, 
and  in  smaller  crystals  of  great  beauty  from  Flinders  Island.  This  very 
beautiful  (1)  small  specimen  is  one  from  there,  and  was  cut  by  Mr. 
Spink.  2.  Blue — Of  these  I  have  seen  some  very  large  and  exceedingly 
splendid  specimens.  3.  Red — I  have  seen  none  of  this  kind,  but  they 
are  reported  to  have  been  found  at  Dunolly.  All,  without  exception, 
were  almost  without  distinct  crystallographic  characters. 

Beryl. — 1.  I  have  seen  no  true  emerald.  2.  Beryls,  I  believe,  have 
been  found  in  several  places  lately  at  or  near  Northcote,  but  the  speci- 
mens given  to  me  I  have  not  yet  fully  examined. 

Garnets,  Hyacinths,  and  Zircons, — 1.  Garnets. — I  have  seen  about 
half-a-dozen  poor.  Mr.  Butters  mentioned  a  fine  one  found  lately  just 
over  Prince's  Bridge,  near  the  barracks.  2.  Hyacinths. — I  have  several, 
one  of  very  fine  colour.  3.  Zircons  are  very  abundant  on  several  of  the 
gold-fields.  They  have  often  been  mistaken,  when  small,  for  rubie». 
I  exhibit  the  first  white  Victorian  zircon  I  have  seen.  It  is  cut  heart 
shape,  and  is  a  superb  stone. 

Opals. — ^District,  the  Ovens. — 1.  White  and  milky,  but  with  a  fair 
share  of  fire.  I  have  seen  in  Beechworth  some  fine  specimens,  much 
water-worn  and  in  shape  resembling  rather  long  and  flat  French  beans. 
2.  Fire  Opal. — ^I  have  seen  only  one  specimen,  which  wau  given  me  by 
a  Beechworth  digger.   It  is  a  very  grand  one. 
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Amethf/sts. — In  great  abundance  on  the  Ovens  and  elsewhere. 

1.  Yellow,  very  abundant,  and  frequently  fine,  of  the  Cairngorm  variety. 

2.  Purple,  also  abundant.  3.  White  rock  crystal :  this  is  the  stone 
which  ofcjn  tempts  persons  with  the  notion  they  have  discovered  a 
diamond. 

Jaspers  and  Agates. — ^Very  abundant  on  the  Ovens,  and  some  of  them 
large,  and  very  beautifully  variegated. 

With  regard  to  improving  and  diffusing  the  knowledge  of  precious 
stones  among  the  mining  populations,  especially  in  districts  like  Beech- 
worth,  where  so  many  have  been  already  found,  and  facilitating  the 
collection  of  them,  I  would  suggest  two  things : — First,  that  the  Athe- 
nssum  or  Mechanics'  Institution  should  be  provided  with  a  few  suitable 
and  secure  glass  cases,  in  which  the  stones  found  might  be  placed  for  a 
time  by  their  owners  for  exhibition.  The  larger  the  number  of  each 
kind  that  can  be  got  together  the  better,  as  then  all  the  different  shapes 
of  the  crystab,  an ^  their  shades  of  colour,  can  be  compared.  It  is  only 
by  getting  together  quantities  of  the  different  species,  and  showing  them 
in  a  collected  form,  that  any  adequate  idea  of  either  the  beauty  of  indi- 
vidual specimens,  the  abundance  of  the  material,  or  even  the  local 
monetary  value  of  them,  can  be  ascertained.  In  this  way,  too,  the 
various  crystalline  forms  of  the  different  classes  can  be  most  easily  im* 
pressed  on  the  mind,  and  occurring  specimens  readily  recognised  in  the 
ofteu  hasty  operation  of  washing  for  gold.  In  all  cases  when  practi- 
cable, cut  and  polished  specimens  should  be  placed  along  with  the  rough 
stones.  The  importance  of  this  recommendation  cannot  be  exaggerated. 
Secondly — As  to  more  carefully  searching  fur  gems,  I  would  suggest 
that  schoolmasters,  teaching  on  places  like  the  Woolshed,  for  example, 
should  try  to  interest  the  children  in  searching  for  them  in.  their  play- 
hours,  and  induce  them  to  bring  all  the  smaller  crystals,  uo  matter  of 
what  colour,  that  they  can  find.  With  very  little  teaching  they  would 
soon  learn  to  reject  the  mere  worthless  quartz  crystals,  and  become 
expert  collectors.  Their  quick  eyes  and  nimble  fingers  would  enable 
them  to  pick  up  rapidly  any  crystal  of  value  that  was  lying  exposed  on 
the  heaps  of  tailings  or  in  the  sluices.  It  is  certain  they  would  often 
find  stones  that  would  be  at  once  worth  a  considerable  sum  of  money. 
As  to  children's  fitness  for  this  work  or  amusement,  I  will  make  one 
extract  from  the  writings  of  the  celebrated  traveller  and  trader  in  gems, 
Tavernier.  The  following  was  witnessed  by  him,  on  his  visit  to  the 
mine  of  Roolconda : — "  A  very  pretty  sight  is  that  presented  every 
morning  by  the  children  of  the  master  miners  and  of  other  inhabitants 
of  the  district.  The  boys  (the  eldest  of  whom  is  not  over  sixteen,  or 
the  youngest  under  ten)  assemble  and  sit  under  a  large  tree  in  the  pubUc 
square  of  the  village.  Each  has  his  diamond>weight  in  a  bag,  hung  on 
oue  side  of  his  girdle,  and  on  the  other  a  purse  containing  sometimes  as 
much  as  600  or  600  pagodas.  Here  they  wait  for  such  persons  as  have 
diamonds  to  sell,  either  from  the  vicinity  or  from  any  other  mine. 
When  a  diamond  is  brought  to  them,  it  is  immediately  handed  to  the 
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eldest  boy,  who  is  tacitly  acknowledged  as  the  head  of  this  little  band. 
By  him  it  is  carefully  examined,  and  then  passed  to  his  neighbour, 
who,  haying  also  inspected  it,  transmits  it  to  the  next  boy.  The  stone 
is  thus  passed  from  hand  to  hand  amid  unbroken  silence,  until  it  re- 
turns to  the  hand  of  the  eldest,  who  then  asks  the  price,  and  makes 
the  bargain.  If  the  little  man  is  thought  by  his  comrades  to  have  given 
too  high  a  price,  he  must  keep  the  stone  on  his  own  account.  These 
children  are  so  perfectly  acquainted  with  the  value  of  all  sorts  of  gems, 
that  if  one  of  them,  after  buying  a  stone,  is  willing  to  lose  one-half  per 
cent  on  it,  a  companion  is  always  ready  to  take  it." 


ON  INDIAN  FIBRES  SUITED  FOR  THE  PAPER-MAKER 

BT  THE  EDITOR. 

In  eastern  countries,  paper  was  manufactured  from  indigenous  fibres 
long  before  it  was  introduced  into  Europe  in  the  eleventh  century. 
According  to  Colonel  Sykes,  for  2,000  years  paper  had  been  made  in 
China ;  never  from  rags,  but  always  from  fibre.  The  manufacture  of 
paper  from  pulp  has  long  been  established  in  India,  and  considerable 
quantities  are  made  from  fibre  ;  but  not  generally  of  a  good  quality— 
their  thick  ink  not  requiring  so  fine  a  paper  as  is  used  in  Europe.  The 
manufacture  was  probably  introduced  from  China  across  the  Himalayas. 

Nearly  ten  years  ago,  in  a  valuable  communication  in  the  VJournal 
of  the  Society  of  Arts,'  "  On  raw  materials  for  the  paper  manufacturer," 
Mr.  T.  F.  Henley  observed : — *^  With  the  immense  resources  which  this 
country  possesses  in  her  tropical  dependencies,  more  especially  India, 
she  should  have  the  supply  of  the  world  with  paper,  as  she  has  of  other 
manufactures,  instead  of  being  undersold ;  but  new  ground  must  be 
opened,  and  the  proper  direction  should  be— India "  These  remarks 
apply  with  even  greater  force  now.  It  is  to  India,  I  think,  we  must  look 
for  extensive  and  cheap  supplies,  for  it  is  there  alone  we  find  the  neces- 
sary conditions  of  a  very  low-priced  and  intelligent  labour,  with  an 
abundance  of  elementary  suitable  materials ;  and  as  articles  of  small 
price  are  particularly  sensitive  of  charges,  such  an  of  freight,  kc,  it  is 
only  by  large  operations  that  an  average  of  low  charges  can  be  accom- 
plished. The  lower  quality  of  half-stuflf,  Mr.  Henley  considerd,  might 
be  imported  here,  including  all  charges,  at  about  XZL  10s.  the  ton,  and 
the  better  quality,  equal  to  linen  rags,  at  16/.  lOs. 

The  fitness  of  many  of  the  Indian  fibres  for  conversion  into  paper  was 
shown  at  the  Paris  Exhibition  in  1855,  in  various  specimens  made  of  plan- 
^  and  of  aloe  fibre  ;  of  that  of  the  screw  pine  ;  of  the  sunn  of  India; 
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a]  80,  from  Daphne  canndbinay  bamboo,  &c.-;  and  eVen  &om  the  fibres  of  the 
jute,  by  Mr.  Hollings worth  and  others,  in  the  form  of  silver,  writing, 
and  cartridge  paper  ;  though  it  had  been  said  that  the  LsLtter  fibre  could 
not  be  bleached.  In  the  samples  shown  in  1862,  by  Mr.  C.  F.  Jeffrey, 
the  diflSculties  attendant  upon  the  bleaching  of  jute  appear  to  have 
been,  to  a  very  considerable  extent,  overcome.  The  jurors  in  the  class 
of  papers  awarded,  at  Paris,  an  honorary  medal  to  the  commissioner 
of  the  East  India  Company,  for  the  active  researches  made  through 
their  extended  possessions  to  discover  materials  fitted  for  the  manufao 
ture  of  paper. 

That  there  is  no  lack  of  materials  for  paper-making  may  be  gathered 
from  the  variety  of  substances  which  have  been  proposed  as  substitutes. 
Between  100  and  200  have  been  recommended,  and  a  fair  proportion  of 
these  have  formed  subjects  for  special  patents.  In  M.  Louis  Piette's 
work  now  before  me,  *  Die  Fabrication  des  Papidres'-— edition  1861— 
there  are  nearly  30()  specimens  ot  paper  made  from  different  materials 
or  mixtures.  Some  of  these  form  excellent  pulp,  but  are  practically 
useless  because  of  insufficient  supply  ;  others  are  so  defective  as  to 
prove,  that  the  resulting  paper  is  incapable  of  resisting  strain  ;  whilst 
perfectly  suited  for  giving  body  to  the  paper,  they  require  the  admix- 
ture of  a  more  tenacious  material.  In  the  latter  category  (observes  Dr. 
J.  Forbes  Watson),  we  must  place  straw  and  other  stems  which  contain, 
at  best,  but  a  small  proportion  of  indifferent  fibre,  and  whose  apparent 
strength  is  owing  rather  to  silica  than  fibre. 

Although  we  fully  admit  the  possibility  of  removing  the  great  body 
of  the  silica  by  chemical  agents,  yet  do  we  injure  the  strength  of  the 
paper  almost  in  the  same  proportion.  Certain  it'is,  that  those  newspapers 
which  are  printed  on  straw  paper  still  contain  a  considerable  qxiantity  of 
silica.  Now,  my  object  is  not  to  depreciate  straw  paper  ;  I  admit  its  full 
value,  and  believe  it  of  extensive  applicability.  But,  in  many  cases,  I 
cannot  but  think  that  it  would  pay  better  to  substitute  a  more  promising 
material,  than  to  use  a  very  inferior  one,  of  which  larger  bulk  is  re- 
quired. Thus  the  strength  of  the  Rhea  fibre  (Urtica  nivea)  is  so  great 
that  the  tow  might,  perhaps,  be  used  with  advantage  in  small  quantities, 
to  supply  the  defectiveness  of  materials  partaking  of  the  characteris- 
tics of  straw.  In  practice,  this  is  already  acknowledged,  and  it  is  only 
for  principles  that  we  are  contending,  for  almost  all  paper  consists  of 
rags  with  varying  proportions  of  raw  fibres. 

"  Possibly,"  Dr.  Watson  adds,  "  thus  some  of  our  best  and  strongeit 
Indian  fibres  may  be  employed  to  give  tenacity ;  but  it  is  improbable 
that  any  could  be  imported  specially  for  the  paper  manufacture,  bs 
those  which  would  have  to  compete  with  rags  would  not  be  of  suflBcient 
strength  to  compete  with  the  articles  to  be  had  nearer  home.  If  suit- 
able machinery  could  be  established  in  India,  so  as  to  turn  to  better 
account  her  boundless  resources,  then  her  superior  class  of  fibres  might 
probably  be  obtained  at  a  cheaper  rate  ;  but  the  proposal  to  introduce 
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the  domestic  manufactore  of  half-staff  into  India  is  not  likely  to  take 
loot  for  many  reasons."* 

Now,  I  differ  to  some  extent  from  this  opinion  of  Dr.  Watson,  and 
the  fact  of  the  general  manufacture  of  half-stuff  even  under  difficultiesi 
and  the  quality  of  the  paper  made  therefrom  tell  against  him. 

Among  the  papers  in  the  East  India  Museum,  London,  to  which 
attention  may  be  directed,  are  the  following — ^the  detailed  paiticulars  of 
which  we  gather  from  the '  Descriptive  Catalogue  of  the  Indian  Depart- 
ment' in  the  International  Exhibition,  from  Dr.  Forbes  Boyle,  and 
other  authorities. 

Bed  jute,  white  jute,  and  bleached  jute  prepared  as  paper  stuff.  The 
jute  gunny  bags,"  as  they  are  termed,  which  are  so  largely  imported 
as  sacks  and  wrappers  for  Indian  produce  irom  Bengal,  are  now  very 
generally  collected  as  a  paper  material — about  70,000  or  80,000  pieces  of 
these  gunnies  are  annually  received  in  the  United  Kingdom. 

There  must  also  be  a  good  deal  of  waste  available*  from  the  60,000 
tons  of  jute  and  other  fibrous  substances  now  annually  imported  from 
India,  and  worked  up  in  Dundee  and  other  places.  That  parti- iU  of  the 
hank  of  fibre  next  the  root,  or  where  it  has  been  held  in  the  hatid  in 
steeping — being  always  more  or  less  contaminated  with  bark  and  im- 
purities—is cut  off  for  about  nine  inches.  These  jute  cuttings  are  sold  in 
Bengal  to  the  papeivmakers,  and  for  making  up  vaiious  thick  coarse 
fabrics  for  bagging.  They  have  only  lately  been  imported  here,  and 
could  be  had  to  almost  any  extent,  as  large  quantities  are  destroyed  in 
India.  The  present  price  here  is  from  121,  to  14/.  per  ton,  with  a  large 
stock  on  hand.  Gunny  bagging  can  be  had  at  10/.  to  12^.  a  ton.  The 
import  of  jute  from  Bengal  for  spinning,  this  year,  will  probably  reach 
100,000  tons. 

Owing  to  the  great  cheapness  of  the  gunny,  the  bags  are  rarely  used 
more  than  once  before  they  fall  into  the  hands  of  the  rag-merchants  and 
paper-makers.  In  this  condition,  they  constitute  the  cheapest  paper 
stock  to  be  found  in  the  market.  The  demand  for  it,  however,  has  not 
been  extensive,  even  at  low  prices,  as,  hitherto,  it  was  found  impossible 
to  bleach  the  fibres  sufficiently  to  render  them  serviceable  for  the  manu- 
facture of  white  paper.  This  is  owing  to  the  fact,  that  the  bark  of  the 
plant  producing  the  jute  contains  a  large  quantity  of  humic  and  crenic 
adds,  together  with  some  mineral  bases  and  tannin.  These  substances 
rapidly  neutralise  and  destroy  almost  any  bleaching  agent  that  can  be 
appli^  The  use  of  gunny  or  jute-ends  has  been,  therefore,  hitherto 
restricted  to  the  manufacture  of  brown  wrapping  and  envelope  papers. 
Mr.  Jeffer/s  numerous  specimens  of  bleached  pulp  and  paper  show  that 
the  difficulty  can  be  overcome. 

Writing  and  packing-paper  made  from  plantain  fibre  at  Chingleput, 

*  Lecturo  "On  the  chief  flbre-yielding  plants  of  India,*'  before  the  Society 
of  Arts,  ISeO. 
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and  at  Meerat  JaiL  Experience  has  proved  that  the  so-called  Manila 
hemp,"  or  strong  fibre  from  the  wild  plantain  of  the  Eastern  Archipelaga 
(Musa  textilis)  makes  excellent  paper,  and  the-  only  objection  raised 
by  paper-makers  to  the  general  nse  of  this  stock  is  its  harshness,  and  the 
difficulty  of  bleaching  it  perfectly  white.  The  cultivated  plantain 
appears  to  be  less  suitable.  The  sap  and  gum  in  solution  in  all  plants, 
while  in  their  green  or  growing  state,  if  dried  into  the  fibres,  renders! 
them  harsh,  brittle,  and  more  or  less  unfit  for  paper  and  textile  purposes. 
Very  useful  and  tough  kinds  of  paper  hare  been  made  in  India  from 
the  plantain,  and  some  of  prime  quality,  from  the  same  material,  botb 
in  France  and  in  this  country. 

Among  the  articles  sent  from  British  Guiana  to  the  New  York 
Exhibition  were  papers  made  from  the  fibre  of  the  plantain  stems, 
now  thrown  aside  to  rot  on  the  ground.  One  sort  for  writing,  another 
quality  resembling  parchment,  and  a  coarse  strong  article  for  wrapping 
goods.  These  having  been  obtained  in  the  very  infancy  of  the  manu- 
facture, there  is  probability  that  superior  paper  of  all  descriptions  may 
be  produced  as  improvements  in  the  process  are  effected.  Proper 
machinery  to  extract  the  fibre  is  alone  requisite  to  make  the  plantain 
an  article  of  prime,  commercial,  and  industrial  value.  It  is  to  the  West 
Indies  and  Africa,  however,  that  we  must  look  for  supplies  of  this  waste 
fibre.  Generally  speaking,  however,  the  fibre  is  weak  and  requires  to 
be  mixed  with  some  other  material.  Mr.  Thomas  Watson,  in  December 
1866,  reported  to  the  Society  of  Arts  the  following  result  of  a  rongh 
experiment  he  made  to  obtain  pulp  and  paper  from  the  plantain  of 
Bengal.  He  had  a  quantity  of  the  fibre  cut  into  small  pieces  by  hand ; 
it  was  then  soaked  in  water  for  two  months,  and  afterwards  well  beaten 
in  a  wooden  mortar,  and  again  stirred  up  in  water.  The  frame  for 
making  the  pulp  out  of  this  last  pan  was  a  fine  bamboo  sieve.  With 
such  an  apparatus,  it  may  readily  be  understood  that  a  rough  and 
wretched  description  was  turned  out ;  but  it  was  paper  nevertheless. 
Although  in  thickness  more  like  pasteboard  than  paper,  it  wanted 
tenacity,  and  readily  cracked.  It  had,  evidently,  been  too  long  steeped, 
and  needed  the  admixture  of  tougher  material.  Other  Indian  experi- 
mentalists consider  plantain  fibre;  which  may  be  had  in  abundance,  well 
adapted  for  the  manufacture  of  paper,  and  have  converted  it  into  good 
pulp. 

Mudar  fibre  paper.  This  is  made  from  the  yercum  (Calotropi» 
gigantea)  ;  but  the  separation  of  the  fibre  is  tedious  and  expensive.  It 
has  been  suggested  that  the  silky  cotton  enveloping  the  seeds  of  this 
and  many  other  plants,  and  not  at  present  applied  to  any  use,  might  be 
collected  where  labour  is  cheap,  and  converted  into  paper  pulp.  Paper 
has  been  made  of  the  downy  substance  contained  in  the  follicles  of  the 
Mudar,  as  well  pure  as  when  mixed  with  two-fifths  of  the  pulp  of  the 
sunn-hemp,  used  by  the  natives  for  making  paper.  The  cost  of  this 
material  is  estimated  to  be  about  3s.  a  cwt.   Should  it  be  foiuid  rmM, 
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the  waste  lands  of  India  oonld  be  coveied  with  the  plant,  as  it  requires 
AO  culture  and  no  water. 

Paper  made  of  hemp  by  the  prisonen  in  the  Central  Jafl,  Meerat. — 
This  is,  no  doabt,  snnn-hemp,  as  the  fibre  of  the  tme  hemp  is  seldom 
utilized  in  India. 

Paper  ot  **  aloe-leaf"  fibre. — ^This  is  from  a  species  of  agava,  which, 
though  not  indigenous,  is  now  cultiyated  in  many  parts  of  the  country. 
The  misnomer  of  aloe,  having  now  become  the  trade  term,  is  likely  to 
be  retained. 

Paper  made  at  Agra  of  old  ropes  and  gunny  bags,  and  bleached  by 
means  of  carbonate  of  soda  and  lime.  Such  papers  can  be  procured  at 
about  lOs.  per  ream. 

Paper  of  fibre  of  HSnscus  cannabina,  made  at  Lucknow,  and  of  H. 
€9culentus, 

Nepaul  paper,  made  of  the  bark  of  the  stems  of  Daphne  cannahina^ 
four  qualities  are  shown.  The  paper  is  said  never  to  be  destroyed  by 
insects,  owing  to  the  poisonous  quality  of  the  plant ;  but  this  is  doubt- 
foL  This  unsightly  paperlias  been  much  over-rated.  It  is  certainly 
tough  when  kept  dry,  and  can  be  used  like  cloth,  for  wrapping  up  dry 
substances  in  ;  and  it  has  one  other  quality  which  renders  it  superior, 
in  that  respect,  to  the  ordinary  country  paper — ^it  can  be  used  after 
having  been  saturated  with  water,  provided  it  be  carefully  dried  within 
a  reasonable  time  after  it  has  been  wet 

Mr.  Hodgson,  in  the  ^  Journal  of  the  Asiatic  Society,'  describes  the 
process  of  manufacture  as  consisting,  first,  in  boiling  slips  of  the  inner 
bark  of  the  plant  for  about  half-an-hour,  by  which  time  the  slips  will  be 
quite  soft.  These  are  then  broken  in  a  stone  mortar  with  a  wooden 
mallet  till  they  are  reduced  to  a  homogeneous  pulp.  This  is  then 
diffused  through  water,  and  taken  up  in  sieves  and  paper-frames,  as  in 
the  ordinary  process  for  making  paper  by  hand.  When  dry,  the  sheet 
of  paper  is  folded  up  ;  sometimes  it  is  smoothed  and  polished  by  being 
tubbed  on  wood  with  the  convex  side  of  the  ponderous  chaiik  shell. 
But  Mr.  Hodgson  does  not  explain  how  the  very  laige  sheets  of  several 
yards  square  are  made.  Though  called  Nepalese,  the  paper  is,  in  fact, 
manufactured  in  Cis-Himalayan  Bhote,  in  the  midst  of  its  immense 
forests,  where  there  is  an  abundant  supply  of  the  plant,  of  wood  for 
fishes  and  for  firewood,  as  well  as  a  constant  supply  of  clean  water. 
Some  bricks  of  the  half  stuff  were  sent  to  this  country  more  than  thirty 
years  ago,  and  a  small  portion  made  into  paper  by  hand.  It  afforded 
finer  impressions  of  engravings  than  any  Euglish-made  paper,  and 
i^^ly  as  good  as  the  Chinese  India  proof  paper. 

Another  kind  of  Nepaul  paper  is  manufactured  almost  exclusively 
from  the  young  shoots  and  leaves  of  the  bamboo — an  arborescent  grass. 
After  being  cut,  it  is  beaten  in  wooden  mortars  until  reduced  to  a  pulpy 
mass,  then  thrown  into  a  vat  of  water,  the  impurities  separated,  and 
^hen  of  a  proper  ci^nsistency,  it  is  spread  on  linen  to  be  dried  ;  the 
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•urface  is  rendered  emooth  by  friction  with  a  pebble  on  boards.  Its 
structure  is  very  tough,  and  cannot  be  torn  rectilineaxly,  and  it  is  most 
serviceable  for  filtration,  as  the  fibres  do  not  separate  readily  when 
saturated  ,with  moisture,  and  will  resist,  in  a  moist  condition,  con- 
siderable rough  handling.  Paper  is  aiso  made  from  the  bamboo  in 
Lahore,  Pegu,  Assam,  Siam,  China,  &c. 

The  fibres  of  the  nettle  family  make  admirable  paper,  but  are  too 
costly  to  come  into  general  use.  If  the  tow  could  be  obtained  in 
quantity  from  manufactories,  it  would  add  great  strength  to  ordinary 
papers.  Among  the  samples  shown  are  Puya  bark  fibre  {Boehmeria 
Puya)  as  a  paper-stuff,  Rhea  fibre  and  tow  {Boehmeria  nivea),  paper  from 
the  wild  Rhea  fibre  and  Bank-note  paper  made  at  Laverstoke  Mills  of 
Bhea  fibre. 

Paper  from  the  bark  of  the  Pulas,  a  leguminous  shrub  {Buteafron- 
dosa) — made  at  Aurungebad.  The  fibre  is  nnimportant  as  an  article  of 
commerce,  but  it  furnishes  the  natives  with  cordage,  and  is  beaten  into 
a  kind  of  oakum.  It  is  possessed  of  a  good  deal  of  strength.  It  is  one 
of  the  most  generally  diffused  plants,  forming  jungle.  The  fibrous  part 
of  many  lily  and  aloe  leaved  plants  have  also  been  converted  into  excel- 
lent paper  in  India. 

Dr.  Riddell,  from  his  experiments,  strongly  recommends  the  okro 
plant  (Ahdmoschus  escuUntus)  as  furnishing  an  excellent  fibre  for  the 
manufacture  of  paper.  Other  fibres  from  the  same  natural  family 
(McUvaceace)  are  likewise  worthy  of  attention.  They  include  the  Indian 
mallow  (AhutUon  Indicum),  jxxngle  mallow  {Hibiscus  sp.),  and  the  Urena 
lohata.  The  latter  is  the  pest  of  Rangoon  and  its  neighbourhood,  and 
other  parts  of  Burmah,  springing  up  spontaneously  wherever  the  jungle 
is  cleared,  and  rapidly  forming  a  dense  mass  of  luxuriant  vegetation. 
Any  quantities  of  the  plant  may  be  had  for  the  mere  trouble  of  gather* 
ing  it.  The  pulp  and  paper  made  of  it  seem  of  an  excellent  quality. 
The  country  paper  of  the  North  Western  provinces  is  made  from  sunn 
(Crotalaria  junicea).  Paper  is  made  of  a  species  of  Hibiscus  in  Japan 
and  H,  sabdariffa  in  India. 

When,  in  1853,  the  scarcity  of  rags  in  the  European  markets  began 
to  be  felt,  a  friend  and  correspondent  in  Ceylon,  Mr.  W.  C.  Ondaatje, 
commenced  experiments  on  various  indigenous  products,  of  which  he 
forwarded  me  specimens.  One  of  the  most  promising  fibres  he  considered 
to  be  the  Gnidia  eriocephala^  a  plant  of  the  same,  or  of  an  allied, 
genus  to  the  Daphne  cannabina^  of  which  the  Nepal  paper  is  made.  A 
small  factory  was  set  up,  five  miles  from  Badulla  in  the  Central  Pro- 
vince, where  the  material  was  found  in  abundance,  and  paper  was  made 
by  hand  labour.  After  spending  about  200i.,  Mr.  Ondaatje  was  obliged 
to  abandon  the  manufacture,  owing  to  the  want  of  suitable  machinery 
for  reducing  the  raw  material  into  pulp.  With  proper  machinery  the 
cost  would  be  greatly  reduced  ;  and  he  considers  that  the  manufactore  of 
mper  with  this  new  material  would  yield  a  good  return.   The  pulp  w 
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not  easily  distingniahabie  from  tliat  made&om  rags ;  90  grains  made  one 
sheet  of  paper  of  the  sue  of  foolao^  ;  IS  sheets  made  with  it  weighed 
2  oz.  2  drs. ;  1  ream,  100  oanoes.  Again,  160  lbs.  of  the  nw  matenal, 
made  four  reams  of  paper ;  weight  of  one  sheet  of  paper,  70  grains. 
8  lbs.  6  oz.  of  pulp  are  required  to  make  one  ream.  1  lb.  of  fresh  material 
yields  J  lb.  of  paper  pulp. 

Mr.  Ondaatje  also  describes  the  old  Kandian  mode  of  making  pap^^ 
as  follows  : — ^The  paper  thus  made  was  not  employed  for  writing  on— 
palm  leaves  serving  for  this  purpose — ^but  was  used  for  making  cartridge 
cases.  From  the  tender  branches  of  a  species  of  Ficus,  found  every- 
where in  great  abundance  in  the  island,  the  whole  of  the  bark  was 
stripped,  and  afterwards  the  fibre,  whi  ch  is  of  great  tenacity,  was  sepa- 
rated from  the  outer  skin  with  the  hand,  put  into  an  earthen  ^K>t,  and 
boUed  with  wood  ashes  until  it  became  soft,  when  it  was  removed  and 
beaten  with  a  wooden  mallet  on  a  stone  till  it  assumed  the  consistency  of 
dough.  It  was  next  put  into  water  and  churned  with  the  hand,  which 
process  soon  converted  it  to  a  fine  homogenous  emulsion.  This  was 
poured  into  a  frame  having  a  cloth  floating  in  water.  It  was  again  agi- 
tated with  the  hand  until  the  whole  became  uniformly  spread  over  the 
cloth,  on  which  it  settled  down  smoothly.  The  frame  being  then  with- 
drawn from  the  water,  and  allowed  to  drain  gradually,  was  next  put  to 
dry  in  the  sun.  The  paper  thus  formed  was  easily  removed  from  the 
cloth  bottom,  and  soon  became  fit  for  use.  It  was  very  tough  and  re- 
markable for  its  tenacity,  and  does  not  appear  to  be  liable  to  the  ravages 
of  insects — specimens  made  about  sixty  years  ago  being  still  in  excellent 
preservation,  although  no  very  great  care  seems  to  have  been  taken  of 
them. 

India  abounds  with  grass  jungles,  which  are,  in  the  autumn  of  every 
year,  burnt  down,  in  order  that  the  young  blades  may  spring  up  and 
afford  pasturage  for  cattle.  Dr.  Boyle  gave  it  as  his  opinion  to  the 
Board  of  Trade,  that  there  are  many  situations  where  a  sufficiency  might 
be  cut  down  before  it  has  become  perfectly  dried  up,  and  converted  into 
half-stuff  for  paper-makers. 

The  plants  of  the  arrowroot  and  ginger  tribes  all  have  annual  stems 
and  leaves,  which  are  the  refuse  of  the  present  culture,  and  might  yield 
an  abundant  supply  of  half-stuff. 

Some  of  these  hints  and  practical  details  may  not  be  without  interest 
to  the  paper-maker.  Very  often  the  scientific  inquirer  opens  up  a  profit- 
able field  for  the  manufacturer,  by  directing  attention  to  some  promising 
ZQaterial  which  had  been  overlooked  or  not  thoroughly  tested.  It  has 
been  only  possible  to  skim  lightly  over  the  field  of  inquiry  of  Indian 
fibres ;  but  a  cursory  glance  of  this  kind  in  different  quarters  of  the 
world  may,  perhaps,  prove  beneficial  to  the  trade. 
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The  Palm  op  Chiu. — ^This  Palm  is  veTj  valuable,  supplying  a  sub- 
Btitute  for  honey  in  a  country  where  there  are  no  bees.  It  grows  from 
forty  to  fifty  feet  high  ;  the  limbs  all  spring  upwards  from  the  top, 
and,  falling  over,  form  a  graceful  round  head.  The  fruit  in  every 
respect  is  like  the  cocoa-nut,  except  that  it  is  not  larger  than  a 
walnut  At  particular  seasons  of  the  year  the  trunk  is  bored,  and  the 
sap,  by  evaporation,  forms  a  honey,  which,  when  distilled,  yields  an 
intoxicating  liquor  called  "  guarak^,*'  much  sought  after  by  the  lower 
classes.  The  annual  produce  of  a  single  tree  is  estimated  to  be  worth 
as  much  as  ten  dollars.  It  is  chiefly  in  the  middle  province  that  this 
palm  is  found.  It  is  not  a  common  tree,  being  very  partially  dis- 
tributed, but  several  estates  owe  much  of  their  value  to  the  number  of 
palms  upon  them  ;  and  although  the  stem  is  useless,  the  leaves,  sap  and 
fruit,  yield  a  large  income  to  the  proprietor.  For  thatching  houses  the 
leaves  are  considered  better  and  more  durable  than  any  other  material. 
The  small  cocoa-nuts,  about  an  inch  in  diameter,  of  which  every  tree 
produces  a  great  number,  are  highly  esteemed,  and  form  a  considerable 
article  of  export  to  Peru.  A  curious  method  is  employed  to  free  the 
nut  from  the  green  husk  in  which  it  is  enveloped,  a  process  that  was 
formerly  attended  with  a  very  great  loss  of  time  and  labour.  A  number 
of  cows  and  oxen  are  driven  into  an  enclosure,  where  a  quantity  of  the 
fruit  is  spread,  and  being  very  fond  of  its  husk,  they  immediately  begin 
to  feed  on  the  fruit,  only  slightly  masticating  it  in  the  first  instance, 
^nd  swallowing  the  whole ;  afterwards,  while  chewing  the  cud,  the  nuts 
are  rejected,  and  when  the  meal  is  finished,  a  heap  of  them  is  found 
before  each  of  the  animals,  perfectly  free  from  the  husk,  the  cattle 
being  thus  supplied  with  food  at  a  season  when  little  grass  remains 
on  the  hills,  at  the  same  time  that  they  effectually  perform  a  very 
useful  operation. 

The  Sago  Palm  (Cycas  revoluta,  Willd.). — In  Japan,  the  native 
eountry  of  this  species,  the  Japanese,  who  make  considerable  planta- 
tions of  it  around  their  houses,  are  said  to  eat  the  seeds,  and  extract  an 
inferior  kind  of  sago  from  the  pith  or  central  part  of  the  stem  ;  whence 
it  has  received  the  name  of  Sago  Palm,  although  the  true  sago  of  the 
shops  is  the  production  of  a  very  different  plant,  the  Sagiis  RumpMh 
Willd.,  which  is  a  true  palm.  According  to  Dr.  Hamilton  (Travels  in 
Mysore,  vol.  ii.,  p.  469),  the  flour  used  by  the  poorer  natives  of  Malabar, 
called  "  Indium  Podi,*'  is  prepared  from  the'  seed  of  a  species  of  Cycas, 
dried  and  beaten  in  a  moitar. 
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THE  BEECH  MORELS  OF  THE  SOUTHERN  HEMISPHERE. 

BY  M.  C.  COOKE. 

These  singalar  fungi  have  not  been  known  many  years  to  Bcientific 
men,  having  been  first  brought  under  notice  by  the  Rev.  M.  J.  Berkeley, 
in  the  *  Transactions  of  the  Linnean  Society/  wherein  he  constituted  a 
iiew  genus  for  their  reception,  under  the  name  of  Cyttana,  and  described 
two  species,  one  collected  by  Bertero,  in  Chili,  and  afterwards  by 
C.  Darwin,  Esq.,  who  also  foimd  the  species  which  bears  Ms  name  in 
Tierra  del  Fuego,  and  which  was  the  second  species  described  in  the 
paper  above-mentioned.  These  were  all  that  were  then  known,  and 
they  were,  at  the  same  time,  ascertained  to  be  common  articles  of  food 
in  the  countries  producing  them.  Since  this  period  the  number  of 
species  has  been  augmented,  although  now,  as  far  as  I  am  aware,  it 
only  includes  five  representatives,  the  sixth  being  problematic.  Exter- 
iially,  some  of  these  have  a  resemblance  to  the  morel,  and  like  that 
fungus  are  ascigerous,  or  bear  their  fruit  enclosed  in  little  elongated 
sacs  (asci).  Their  chief  interest  to  readers  of  the  Technologist  lies  in 
their  esculent  qualities,  and,  hitherto,  no  collected  account  has  been  pub- 
lished of  the  different  species  constituting  the  genus  ;  which  must  be  my 
apology  for  introducing  more  than  usual  of  the  botanical  element  into 
this  paper,  which  is  devoted  to  a  subject  equally  interesting  to  the 
botanist  and  the  economist 

AH  the  species  hitherto  found  have  occurred  on  beech  trees,  and  with 
but  one  exception,  hereafter  to  be  noticed,  a  different  species  of  Cyttaria^ 
each  one  on  a  distinct  species  of  beech.  Their  geographical  limit  is 
confined  within  a  narrow  zone,  restricted  to  the  southern  hemisphere. 

space  enclosed  between  the  parallels  of  30  deg.  and  fiO  deg.  south 
latiUlMe,  includes  all  the  localities  in  which  they  have  hitherto  been 
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found.  Four  of  the  species  are  South  American,  two  having  been  col- 
lected in  Chili,  one  in  Tierra  del  Fuego,  and  one  at  Cape  Horn.  One 
•pecies  only  has  at  present  been  described  from  the  Australasian  islands, 
and  this  occurred  in  Tasmania,  but  it  is  exceedingly  probable  that  others 
will  be  found  when  the  cryptogamic  flora  of  these  important  and  exten- 
•ive  islands  has  been  more  thoroughly  investigated. 

Edible  fungi,  belonging  to  other  groups,  are  not  uncommon  in  the 
localities  indicated,  but  some  of  these  do  not  seem  to  be  at  present 
conectly  determined,  and  the  rest  do  not  fall  within  the  limits  of  this 
notice. 

A  single  specimen  of  a  species  of  the  present  genus  exists  in  M. 
Delessert's  herbarium,  which  is  stated  to  have  been  collected  by  Com- 
nierson,  in  the  Isle  of  Bourbon,  but  there  are  doubts  about  the  label 
attached  being  genuine,  since  the  date  given  is  unfortunately  six  years 
subsequent  to  the  death  of  the  person  named  thereon  ;  and,  moreover, 
no  true  beech  has  yet  been  discovered  on  the  island. 

The  following  enumeration  includes  all  that  are  positively  kno^rn. 
A  fungus,  referred  by  Bonorden,  in  his  latest  work,  to  this  genus,  does 
not  appear  to  me  to  be  correctly  placed. 

Darwin's  Beech  Morel  {Cyttaria  Dancinii,  Berk.) — ^Egg-yellow; 

globose,  but  depressed; 
cups  small,  mouth  irr^- 
lar,  at  length  open. 

On  Fagus  hetuloides  in 
Tierra  del  Fuego,  Decem- 
ber to  Jime,  *  Berk,  in  Linn. 
Trans.* 

To   the  Rev.  M.  J. 
Berkeley  we  are  indebted 
also  for  a  fuller  and  more  minute  description  of  this  species. 

Small  specimens,  half  an  inch  in  diameter,  are  globose,  but  depressed 
above  and  below,  so  as  to  resemble  a  little  button  mushroon  ;  strongly 
umbilicate  below,  with  the  edges  of  the  umbilicus  slightly  puckered, 
and  supported  by  a  short  brown  stem,  one  and  a-half  line  high  and 
two  lines  thick,  which  proceeds  from  the  umbilicus,  and  is  granulatecl 
like  shagreen,  as  if  beset  with  a  small  black  parasitic  sphceria.  Epi- 
dermis tough,  very  smooth  and  shining.  A  vertical  section  presents  a 
brown  fibrous  ma«*s  springing  from  the  stem,  which  gives  off  on  eveiy 
side  elongated  radiating  fibres,  divided  from  each  other  by  a  dark  line, 
but  which  do  not  easily  separate  trom  one  another.  The  divisions  of 
the  internal  mass  towards  the  circumference  are  more  minute,  but  well 
marked,  and  the  epidermis  quite  distinct.  In  this  state  there  is  not  the 
slightest  trace  of  the  peripheral  cups. 

In  a  more  ajlvanced  stage  of  growth,  when  the  balls  are  from  one  to 
two  Inches  in  diameter,  the  cups  begin  to  appear,  the  interior  presenting 
in  other  respects  nearly  the  same  appearance  as  before,  except  that  the 
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divisions  are  larger.  They  are  foTmed  beneath  the  cuticle^  and  are  at 
first  covered  by  a  portion  of  the  matrix.  The  cuticle  becomea  depressed, 
though  still  tough  and  thick.  The  hymenium  is  separable  in  a  body  from 
the  surrounding  substance,  except  at  the  top,  but  I  have  not  been  able 
to  detect  either  the  toothed  edge  noticed  by  Mr.  Darwin,  or  the  gela- 
tinous contents  which  had,  perhaps,  been  dispersed  by  the  spirits  in 
which  the  specimens  were  preserved.  The  cells,  or  cups  themselves, 
are  ovate,  lined  almost  to  the  top  by  the  hyraenium,  which  is,  however, 
at  present,  not  perfectly  developed.  The  substance  interposed  between 
the  top  of  the  cells  and  the  cuticle  is  gradually  absorbed,  and  the  cuticle 
itself  becomes  thinner  and  tightly  stretched  over  the  cavity,  and  at 
length  bursts  and  forms  a  membranous  border  to  the  irregular  orifice. 
The  margin  appears  to  be  a  little  reflected,  but  I  could  not  ascertain 
this  point  accurately.  The  hymenium  is  not  perfect,  and  consists  of 
very  slender  parapLyses  and  abnndant'large  slightly  flexuous  asci,  which 
contain  eight  sporidia,  whose  original  form  could  not  be  made  out,  as 
they  were  contracted  by  the  action  of  the  alcohol.  With  the  sporidia  are 
a  few  globose  granules.  The  asci  at  lenth  become  free,  in  which  case 
they  are  generally  slightly  swollen  at  the  base,  and  at  last,  in  old 
specimens,  there  is  scarcely  any  trace  of  them  in  the  hymenium,  which 
consists  of  paraphyses  only.  When  the  cups  are  quite  formed  and 
perforated,  the  cellular  arrangement  of  the  contents  of  the  balls  has 
wholly  vanished,  and  there  are  only  a  few  faint  radiating  lines  in 
place  of  the  regular  divisions.  The  whole  substance  is  composed  of 
branched,  more  or  less  flexuous  threads.  Occasionally,  the  stem  ia  not 
at  all  distinct,  and  the  general  form  less  globose,  probably  from  the 
individuals  having  grown  more  deeply  in  the  fissures  of  the  bark.  In 
the  largest  specimen  there  were  traces  of  fine  punctures,  which  had 
evidently  arisen  from  the  whole  surface  having  been  granulated  like  the 
stem  in  an  early  stage  ef  growth,  as  some  of  the  punctures  below  had 
still  a  little  black  granule  set  in  theuL  There  were,  besides,  other  dots*  * 
which  appear  to  indicate  the  position  of  undeveloped  cups. 

I  have  considered  all  the  Fuegian  specimens  as  belonging  to  one 
species.  It  ia  possible,  however,  that  the  larger  specimens  may  prove 
distinct  though  the  differences,  which  are  not  apparently  important 
more  probably  arise  from  the  period  of  the  year  at  which  they  were 
gathered.    (*  Berk,  in  *  Linn.  Trans'). 

The  additional  information  furnished  by  Mr.  Darwin  is  all  that  I 
am  aware  is  known  of  this  interesting  fungus. 

In  the  beech  forests  Tierra  del  Fuego,  the  trees  are  much  diseased. 
On  the  rough  excrescences  grow  vast  numbers  of  yellow  balls.  They 
are  of  the  colour  of  the  yolk  of  an  egs;,  and  vary  in  size  from  that  of  a 
bullet  to  that  of  a  small  apple,  in  shape  they  are  globular,  but  a  little 
produced  towards  the  point  of  attachment  They  grow,  both  on  the 
branches  and  stem,  in  groups  ,  when  young  they  contain  much  fluid, 
and  are  tasteless,  but  in  their  older  and  altered  state  they  form  a  vexj 
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essential  aiticle  of  food  for  the  Fuegian.  The  hoys  collect  them,  and 
ihey  are  eaten  uncooked  with  fish.  When  we  were  in  Qood  Success 
Bay,  in  December,  they  were  then  young  ;  in  this  state  they  are  exter- 
nally quite  smooth,  turgid,  'and  of  a  bright  colour,  with  no  internal 
cavity*  The  external  surface  was  marked  with  white  sjMUjes,  as  of  a 
membrane  covering  a  cell.  Upon  keeping  one  in  a  drawer  my  attention 
was  called,  after  some  interval,  by  finding  it  become  nearly  dry,  the 
whole  surface  honeycombed  by  regular  cells,  and  the  decided  smell  of  a 
fungus,  with  a  slightly  sweet  mucous  taste.  In  this  state  I  have  found 
them  during  January  and  February  (1833),  over  the  whole  country. 
Upon  dividing  one,  the  centre  is  found  partly  hollow,  and  filled  with 
brovm  fibrous  matter,  this,  evidently,  merely  acts  as  a  support  to  the 
elastic  semi-transparent  ligamentous  substance,  which  forms  the  base  and 
sides  of  the  external  cells.  Some  of  these  balls  remain  on  the  trees 
nearly  the  whole  year.   Captain  Fitzroy  has  seen  them  in  June. 

June,  1834  Found  some  very  turgid  and  highly  elastic,  a  section  of 
the  central  parts  white,  and  the  whole,  under  a  high  power  looking  like 
a  vermicelli  pudding,  from  the  number  of  small  threadlike  cylinders. 
At  about  one-twentieth  of  an  inch  from  the  external  surface  there  were 
placed  at  regular  intervals  small  ciip-shaped  bodies,  one-twell'th  of  an 
inch  in  diameter,  of  a  bright  Dutch  orange.  The  cup  was  filled  with 
adhesive,  elastic,  colourless,  quite  transparent  matter,  and  hence  at 
first  appeared  hollow.  The  upper  edge  of  the  cup  was  divided  into 
conical  points,  about  ten  or  twelve  in  number,  and  these  terminated  in 
an  irregular  bunch  of  the  above-mentioned  threads,  the  cup  was  easily 
detached  from  the  surrounding  white  substance,  excepting  at  the  fringed 
buperior  edge.  Over  the  cup  was  a  slight  pit  in  the  exterior  surface ; 
this  afterwards  becomes  an  external  orifice  to  the  cup,  when  the  gela- 
tinous mass  has  perhaps  formed  seeds^ 

A  dried  specimen  of  this  fungus  may  be  seen  in  the  Technological 
Museum,  at  the  Crystal  Palace,  Sydenham  ;  arranged  with  the  food 
products. 

Bertbro's  Beech  Morel  {Cyitaria  Berterdi,  Berk.) — Pallid-yellow, 


irregular  ;  base  sub-elongated  ;  cups  large  ;  mouths  pentagonal,  margins 
•plit  and  reflexed. 


Fig  2. 
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On  FagHB  obliqna  in  Chili,  spring  and  snmrner. 

Paler  than  C,  Darwiniiy  from,  one  inch  and  a  half  to  three  inches  in 
diameter,  not  regularly  globose,  but  lengthened  at  the  base.  Cups  large, 
three-tenths  of  an  inch,  or  more,  broad ;  aperture  more  or  less  decidedly 
pentagonal,  bordered  by  the  revolute  maigin,  which  is  split  into  portions 
corresponding  with  the  sides  of  the  aperture.,  Asci  more  slender,  and 
longer  than  in  C.  Darwiniij  sporidia  elliptic,  smaller,  separated  by  a 
granular  mass.  The  flesh  in  the  full  grown  plant,  which  alone  I  have 
seen,  is  mottled,  consisting  of  braoched  flezuous  filaments.  There  are  a 
few  black  granules  about  the  base.   (Berk,  in  '  Linn.  Trans*). 

The  species  above  described  was  first  noticed  by  Bertero,  and  after* 
wards  found  by  Mr.  Charles  Darwin.  Like  its  congeners,  it  appears,  to 
be  eaten  by  the  inhabitants  of  the  locality  in  which  it  is  found) 
Bertero's  account  is  brief,  and  to  the  following  effect :  "  In  the  spring 
is  found,  on  the  branches  of  the  roble,  a  great  number  of  whitish 
tubercles,  the  parenchyma  of  which  is  spongy,  though  sufficieutly  con-* 
sistent.  At  first  I  thought  it  a  gall,  or  excrescence,  produced  by  the  wounds 
of  some  insect,  as  is  seen  in  some  other  trees  in  Europ3,  and  I  gave  the 
matter  but  little  attention  \  but  two  days  afterwards  .they  became 
UDglued  from  the  branch,  and  I  observed,  with  surprise,  that  the  skin 
was  broken,  and  the  whole  surface  covered  with  pentagonal  tubes  preir 
cisely  similar  to  the  alveoli  of  a  honeycomb,  at  first  full  of  a  gelatinous 
eubstance  of  the  colour  of  milk,  which  disappeared  with  the  maturation, 
afterwards  throwing  out  from  these  cavities  with  some  force  an  impal- 
pable powder,  when  it  was  touched,  exactly  as  is  observed  in  Peziza 
vesiculosa.  At  the  end  of  two  days  these  bodies  softened,  lost  their 
expulsive  property  and  rotted.  Its  vulgar  name  is  dignenes,  Som^ 
persons  eat  them,  but  their  insipid  and  styptic  taste  is  disagreeable." 

Mr.  Darwin's  account  is  equally  brief ;  he  writes,  under  date,  Sep- 
tember, 1834  :  "  On  the  hills  near  Nancagua  and  San  Fernando,  there 
are  large  woods  of  roble,  or  the  Chilian  oak.  I  found  on  them  a  yellow 
fungus,  very  closely  resembling  the  edible  ones  found  on  the  beech  of 
Terra  del  Fuego.  Speaking  from  memory,  the  difference  consists  in 
these  being  paler  coloured,  but  the  inside  of  the  cups  of  a  darker  orange. 
The  greatest  difference  is,  however,  in  the  more  irregular  shape,  in 
place  of  being  spherical ;  they  are  also  much  larger.  Many  are  three 
times  as  large  as  the  largest  of  my  Fuegian  specimens.  The  footstalk 
appears  longer ;  this  is  necessary  from  the  roughness  ot  the  bark  of  the 
tree  on  which  they  grow.  In  the  young  state  there  is  an  internal  cavity. 
They  are  occasionally  eaten  by  the  poor  people.*' 

Tasmanian  Beech  Morel  {Cyttatia  GunniL,  Berk.) — Common  re- 
ceptacle, pear-shaped  ;  at  length  hollow  ;  base  attenuated  ;  neither 
distinctly  stalked  nor  scabrous.  Cups  smalL  Found  on  living  branches 
of  Fagus  CurminghamU  in  Tasmania,during  tlie  summer  until  the  month 
of  October. 

It  grows  in.  tufts  or  clusters,  on  swellings  of  the  branches ;  at  first 
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pear-shaped  and  without  any  distinct  stem,  becoming  afterwards  more 

decidedly  globose  and  hollow. 
In  size,  this  species  attains 
from  one  to  two  inches  in  dia- 
meter, closely  studded  with 
the  cups,  which  are  mmierous, 
and  have  broad  irregular  ori- 
fices. The  asci  are  rather  short 
and  cylindrical,  each  contain- 
ing eight  broadly  elliptical 
sporidia.  The  hymeniumTery 
speedily  becomes  obliterated. 
It  will  be  observed  that  in  the  absence  of  the  granulations  at  the  base  of 
the  receptacle,  this  species  differs  entirely  from  C  Darwinii. 

This  fungus  abounds  on  the  Tasmania  myrtle  tree  (as  the  above- 
named  species  of  Fagtis  is  locally  termed),  in  the  dense  forests  to  the 
westward,  and  was  freely  eaten  by  the  aborigines  in  their  wild  state* 
It  has  also  a  reputation  amongst  the  settlers  for  its  esculent  qualities. 
This  species  was  also  first  described  by  the  Rev.  M.  J.  Berkeley,  in 
Hooker's  *  Flora  Antarctica,'  and  afterwards  figured  in  the  'London 
Journal  of  Botany '  for  1848, 

From  the  pages  of  some  local  journal  (probably  the  *  Transactions  of 
the  Royal  Society  of  Tasmania'),  I  some  time  since  extracted  the  fol* 
lowing  paragraph,  without  appending  the  authority : — 

"  It  is  deserving  of  notice,  that  here,  in  the  glens  and  ravines  near 
the  summits  of  a  few  of  the  high  mountains  between  Lake  St.  Clair  and 
Macquarie  Harbour,  a  beech  tree  (Fagus  Gunniiy  Hook.)  has  been  found, 
very  closely  resembling  Fagus  antarctica  of  the  gloomy  and  humid 
forests  of  the  southern  extremity  of  America.  A  Cyttaria  was  found 
on  this  species  of  beech  at  Macquarie  Harbour,  by  Dr.  Milligan, 
in  1847." 

A  single  dried  specimen  of  a  Cyttaria  (of  which  I  also  subjoin  a 
figure)  was  presented  to  me  by  Dr,  Milligan,  in  1863,  together  with  the 

leaves  of  the  tree  from  which 
he  obtained  it.  This  specimen 
was  gathered  at  Moimt  Sorell, 
in  1846.  The  leaves  are  con- 
sidered by  Dr.  Hooker  to  be 
decidedly  those  of  Fagvs 
Gunnii  and  not  of  Fagtis  Cun- 
ninghamii  ;  whilst  the  Cyttaria^ 
which  through  the  kindness  of 
Mr.  Berkeley,  I  have  com- 
pared with  a  specimen  of  Cyttaria  Gunnii  in  his  herbarium,  does 
not  appear  to  me  to  offer  any  distinctive  or  specific  deviations  from  that 
species.    It  is  unsatisfactory,  however,  to  aflBu:m  positively  upon  the 
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evidence  of  a  angle  dried  specimen,  but  tiieie  ie  good  reason  to  l>elieve 
that  in  this  instance  one  and  the  same  species  of  Ctfiiaria  is  fonnd  iu< 
habiting  two  different  species  of  beech.  Whether  this  specimen  collected 
in  1846  hy  Dr.  ]liUigan>  was  the  same  as  that  above  referred  to  as 
having  been  fonnd  by  him  in  1847  I  cannot  detmnine,  not  having  been 
in  communication  with  Dr.  Milligan  lately,  nor  am  I  certain  that  he  is 
still  in.  England,  but  I  entertain  no  doubt  that  my  specimen  and  the  one 
alluded  to  in  the  above  extract  are  identical  If  such  is  not  the  cose, 
it  is  still  probable  that  a  second  species,  not  yet  described,  occurs  in 
Tasmania. 

Hookbb's  Bebch  Morel  {Cyttaria  Hookeri^  Berk.) — Small ;  be- 
tween obovate  and  top-shaped ;  ob- 
tusely papillate  ;  pallid  tawny ;  cups 
few.  Found  on  the  living  branches 
of  the  deciduous  beech  (Fagus  antarc- 
tica)  at  Hennite  Island,  Cape  Horn. 

Hie  common  receptacle  in  this 
species  does  not  exceed  an  inch  in 
height,  with  a  diameter  of  from  half 
to  three  quarters  of  an  inch,  attenuated 
at  the  base  and  obtusely  papilloeform 
at  the  apex,  universally  smooth.  The 
cux>s  are  few  in  number,  at  first  filled 
with  a  gummy  matter,  and  at  length 
empty.  The  asci  are  somewhat  linear,  intermixed  with  linear,  some* 
times  forked  paraphyses.   The  sporidia  are  unknown. 

This  is  the  smallest  species  yet  discovered,  and  presents  many  points 
of  difference  from  any  of  the  others,  of  which  its  sixe,  turbinate  form, 
and  paucity  of  cups  are  the  most  prominent  and  important  We  have 
no  other  information  of  this  fungus  than  that  contained  in  tlie  brief 
description  in  Dr.  Hooker's  Flora  antarctica.  It  is  presumed  that  it 
does  not  differ  from  its  congeners  in  its  edible  qualities,  but  whether 
employed  at  all  as  an  article  of  food  has  not  apparently  been  ascertained. 

Chilian  Bebch  Morel  {Cyttaria  disciformis,  Lev.) — Receptacle 
orbicular,  convex,  yellow,  supported  on  a  very  short  stem;  caps 
minute  and  scattered.   Found  in  ChilL 

This  is  the  smallest  species  of  the  genus  which  has  yet  been  dis- 
covered, scarcely  exceeding  a  quarter  of  an  inch  in  diameter.  It  is 
flattened  like  a  button,  with  a  convex  upper  surface,  on  which  are 
scattered  a  few  point-like  cells,  at  some  distance  from  each  other.  These 
cells  have  at  present  only  been  found  to  contain  long  iilaments,  with  a 
layer  of  compressed  cellules  terminating  in  globular  swellings,  each  of 
which  contains  an  opaque  and  irregular  body.  On  the  application  of 
tincture  of  iodine,  M.  Leveille  states  that  the  filaments  as  well  as  the 
cellules  became  coloured  of  a  yellowish  brown,  whilst  the  rest  of  the 
tissue,  consisting  of  little  polygonal  cells,  preserved  its  white  colour. 
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Of  conne  this  species  cannot  be  considered  as  of  any  value  as  an 
esculent  on  acconnt  of  its  very  minate  size,  and  it  is  only  included  here 
to  render  the  paper  complete  as  a  record  of  the  genus,  its  interest  being 
solely  botanicaL  I  am  not  aware  that  any  figure  has  been  published,  or 
that  any  specimens  are  to  be  found  in  Europe,  except  those  in  the  Paris 
Mtifieum,  from  which  the  diagnosis  of  the  species  was  drawn  up. 


FEENCH  COLONIAL  PRODUCTS  IN  THE  PALAIS  DE 
^INDUSTRIE,  PARIS. 

fiY  EDMUND  OOEZB. 

The  industry  of  the  present  day  represents  a  branch  of  human 
knowledge  and  action,  the  details  of  which  appear  so  perfect  that  one 
would  scarcely  think  it  possible  that  its  field  could  be  so  continuaily 
extended  by  new  inventions  and  improvements. 

England  and  France,  undoubtedly  the  two  most  powerful  nations 
on  the  sea,  are  of  necessity  at  the  head  of  all  important  industrial 
enterprises.  The  Great  International  Exhibitions  of  London  and  Paris, 
to  which  the  numerous  and  fertile  colonies  of  both  countries  so  largely 
contributed,  afforded  good  evidence  of  this.  There  are  some  economists 
who  consider  colonics  rather  in  the  light  of  a  burden  than  a  benefit^ 
but  their  number  is  small ;  and  in  reading  the  ingenious  remarks  of  a 
French  writer,  M.  Alfred  Maury,  on  this  subject,  we  easily  per- 
ceive the  advantages,  moral,  political,  and  commercial,  which  their 
colonies  oifer  to  the  European  powers.  No  one  will  deny  that  they 
furnish  military  points  and  ports,  and  prevent  over-population  in  the 
mother>  country.  Commercially  the  advantages  are  still  more  striking, 
and  the  different  colonial  products  exhibited  in  the  Museum  I  am  about 
to  pass  under  notice  will  fully  prove  this. 

Having  lived  several  years  in  Paris,  I  had  the  opportunity  of 
paying  frequent  visits  to  this  interesting  and  instructive  exhibition, 
and  I  propose  to  give  a  short  account  of  it  for  the  benefit  of  those  who 
take  an  interest  in  such  collections.  The  arrangement  of  the  specimens 
in  the  museum  allows  of  the  division  of  the  description  into  two  parts: 

1.  That  which  embraces  the  products  of  Algeria,  undoubtedly  ihe 
richest  and  most  important  of  the  French  possessions. 

2.  That  which  treats  of  the  productions  of  her  other  coloniesi 
namely : — 

In  Africa :  Senegal,  Goree,  Gabon,  Mayotte,  Nossi-b^,  Sainte  Marie  de 
Madagascar,  and  the  Island  of  Reunion. 

In  Asia :  The  French  establishments  in  India^  Pondicheiry^  Eaziial, 
Mah^,  Yanaon,  and  Chandemagore. 
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In  North  America  and  the  Antilles :  Martiniqae  and  Qnadeloupe. 
In  the  Atlantic :  Saint  Pierre  and  Miquelon. 
In  South  America :  French  Guiana. 

In  Oceanica :  The  Marquesas  IsLinds,  Talti,  and  New  Caledonia. 

It  is  not  Yeiy  long  since  the  French  Government  and  nation  looked 
upon  their  Algerian  possessions  only  in  the  light  of  a  burden  ;  now 
this  opinion  is  entirely  changed,  a  circumstance  mainly  attributable 
to  the  Great  International  Exhibition  of  1851,  where  for  the  first 
time  a  very  complete  collection  of  the  Algerian  products  was  pre- 
sented to  the  public  After  this  the  French  government  purchased  a 
private  house  in  Paris  for  these  collections,  but  only  students  and 
travellers  were  then  admitted  to  it ;  and  I  have  no  doubt  that  thej 
derive  their  present  general  importance  from  being  united  with  the 
other  colonial  productions  in  the  "  Palais  de  Tlndustrie."  The  Algerian 
products,  as  well  as  those  of  the  other  colonies,  are  classed  in  four  divi« 
sions : — 

1.  Vegetables  and  vegetable  productions. 

2.  Minerals. 

3.  Animals  and  animal  products. 

4.  Indigenous  industry  and  ethnography. 

I  intend  to  confine  myself  to  a  short  account  of  the  two  former 
divisions,  especially  that  of  Botany,  which  study  offers  such  rich 
treasures  to  every  one  who  can  enjoy  the  blessings  of  Nature.  One  of 
the  most  valuable  trees  of  Algeria  is  the  cork- oak  (Qv£rcu8  suher),  an 
inhabitant  of  the  coasts  of  the  Mediterranean  baein,  where  it  occupies 
considerable  plains  of  an  extent  oi  about  300,000  hectares,  and  it  seems 
a  silicious  soil  is  that  best  suited  for  it.  At  the  age  of  twenty-five 
its  commercial  importance  begins.  Its  exterior  suberous  bark  is  first 
loosened,  but  this  gives  only  a  cork  of  inferior  quality ;  nevertheless,  it 
is  used  for  pipes  as  aqueducts,  for  making  corks,  and  in  the  preparation 
of  lamp-black  ;  it  also  serves  to  surround  the  stems  of  the  young  trees 
to  protect  them  against  the  gnawing  of  certain  animals,  so  that  this  first 
produce  is  necessary  for  the  quality  and  abundance  of  later  crops, 
which  take  place  periodically,  that  is,  as  soon  as  the  bark  has  acquired 
sufficient  thickness,  which  generally  occurs  once  in  ten  years.  After 
having  loosened  the  bark,  they  bring  it  into  the  work-sheds,  steep  it 
dose  to  the  fire  in  boiling  water,  and  then  subject  it  to  a  heavy 
pressure  in  order  to  flatten  it  It  is  afterwards  cut  into  lengths  and  sec- 
tions of  different  size,  according  to  the  purpose  to  which  it  is  to  be 
applied  The  annual  value  of  the  cork  exported  to  France  amoimts  at 
piesent  to  a  sum  of  three  million  francs. 

From  Africa  Home  obtained  those  costly  tables  Pliny  mentions 
in  his  Natural  History,  and  whose  price  amounted  to^  upwards  of 
300,000  francs.  The  wood  of  which  they  are  made  is  furnished  by 
CaUitris  quadrivalvisy  and  we  see  here  a  beautiful  variety  of  veins, 
undulations^  and  ramifications  on  a  dark  ground,  or  brown  designs  on  a 
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dear  and  brilliant  ground.  Bat  its  most  yaluable  quality  is  its  dura- 
bility, in  which  respect  it  resembles  the  Cupressus  sempervirens^  axi^ 
for  this  reason  the  ancients  often  confounded  these  two  woods.  Parisian 
industry  has  already  employed  both  in  cabinet  maker's  work,  which 
has  improved  so  much  in  the  last  twenty  years,  and  different  pieces 
of  furniture  made  of  Callitris  and  Cupressus  can  be  found  in  the  Exhi- 
bition to  prove  the  excellent  qualities  which  are  attributed  to  them. 
I  shall  only  refer  further  to  the  wood  of  the  olive  -tree,  of  the  green 
oak,  of  the  citron,  and  of  the  date.  It  would  carry  me  too  much  into 
detail  to  enumerate  the  several  woods  suitable  for  building,  &c.,  either 
indigenous  or  introduced,  now  to  be  met  with  in  Algeria ;  I  shall  only 
observe  that  all  the  trees  from  the  South  of  Europe  grow  well,  and 
that  the  climate  permits  the  introduction  of  a  great  many  species  from 
North  America  and  Australia. 

In  a  statistical  table,  dated  1858,  I  find  that  Algeria  exported  com- 
mon woods  of  the  value  of  209,401fr.,  and  exotic  woods  of  the  value 
of  12,208fr.,  but  in  looking  at  the  vast  extent  of  the  Algerian  forests, 
and  considering  that  France  imports  common  woods  to  the  amount  of 
66,000,000fr.  yearly,  and  foreign  wood  for  8,000,000fr.,  everybody  vdW 
be  surprised  that  Algeria  contributes  such  a  small  proportion  to  the 
wants  of  the  mother-country. 

In  textile  plants,  Algeria  is  excessively  rich.  I  shall  not  speak  of  flax 
and  hemp,  nor  of  the  giant  hemp  introduced  from  China,  which,  with 
the  Ahutilon  indtcum,  Corchorus  textilis^  Urtica  nivea  and  argenteoy  are 
cultivated  to  a  considerable  extent  in  some  parts  of  the  colony.  But 
there  are  three  plants  especially  which  grow  abundantly  in  the  countiy, 
the  utilisation  of  which  promises  great  profit ;  they  are  the  dwaif- 
palm  {Chamaerops  humilia)  "diss"  {Ampelodesmos  festucoides),  and 
alfa,"  a  name  which  includes  several  species  of  grasses,  as  the  Lygem 
spartuniy  Stipa  tenacissima^  S,  gigantea,  and  harbatus. 

The  dwarf-palra  was  long  considered  useless,  but  the  leaves  now 
furnish  filaments  which  supersede  the  employment  of  horse-hair, 
as  it  is  much  cheaper  and  not  liable  to  be  destroyed  by  insects. 
But  this  is  not  its  greatest  use.  An  Algerian  journal,  the  Akhbaff 
is  printed  on  paper  made  of  the  dwarf-palm  diss  and  alfa,  and 
there  exists  only  one  opinion  concerning  the  excellent  qualities  of 
this  paper.  Among  other  plants  cultivated  for  their  fibres  are  the 
Musa  Paradisiaca  and  textiliSy  Agave  Americ€ma,fxtida,  and  fsroXf  Yucca 
eMfolia,  and  Typhi  latifolia,  French  industry  begins  to  employ  the 
raw  substances  belonging  to  this  section,  and  we  meet  here  in  several 
glass  cases  beautiful  tissues  of  Algerian  flax,  and  hemp,  as  well  as 
cordage  and  different  objects  made  of  the  fibres  of  the  other  textile 
plants. 

Algerian  cotton,  which  has  been  cultivated  about  twelve  years, 
exhibits  a  great  improvement  from  year  to  year.  More  than  twenty 
.varieties  are  to  be  found  in  the  Exhibition,  and  each  ot  them  shows  a 


April  1,  1864.]         THE  TECHNOLOGIST. 


TdE  PALAIS  DB  L*Iin>U8TRIB,  PARIS  39ft 

fineness  and  a  sixengUi  of  staple  which  almost  approaches  In  quality  to 
the  Biipeiior  specimens  coming  from  foreign  countries. 

The  climate  of  Algeria  is  evidently  well  adapted  to  the  production 
of  vegetable  juices  ;  and  we  find  exhibited  a  great  many  specimens  of 
oils,  essences,  perfumes,  &c.,  derived  from  plants  which  grow  abundantly 
in  that  country.  First,  the  olive-tree  {Olea  omnium  arborum  prima) 
requires  notice,  for  France  expends  every  year  20,000,000  to  30,000,000 
francs  in  olive  oiL  Algeria  exported  in  1858  in  value  nearly  4,000,000 
of  this. 

Since  that  time  the  French  government  has  paid  a  great  attention  to 
the  cultivation  of  this  tree,  and  Algerian  olive  oil  has  much  improved 
from  being  prepared  by  European  machinery ;  so  that  it  is  now  not 
inferior  to  that  which  comes  from  the  south  of  France.  The  supply  has 
increased  every  year,  and  the  universal  opinion  is  that  the  olive  tree  can 
be  made  the  most  valuable  product  of  Algeria. 

The  Ricinus  communiSy  the  oil  ot  which  possesses  strong  purgative  pro- 
perties, grows  well  in  Algeria,  where  it  spreads  spontaneously  and  as* 
Bumes  proportions  unknown  in  Europe.   A  shrub  belonging  to  the 
Gnetaocae,  Ephedra  fragilis^  the  Azeram  of  the  Arabs,  produces  a  juice 
which  is  used  by  the  native  women  to  lather  and  cleanse  their  linen 
instead  of  soap.   Another  shrub,  having  similar  properties,  is  the  soap- 
tree  of  meridional  America,  {Sapindus  saponaria)  which  has  been  accli- 
nmtised  in  the  government  nursery  of  Algiers,  and  from  there  trans* 
planted  into  the  country  to  test  its  cultivation  on  a  larger  scale.  In  con- 
sidering the  essences  and  perfumes  of  Algeria,  we  are  surprised  to  find 
them  of  such  variety  and  excellence.   M.  Simounet  is,  in  some  respects, 
the  creator  of  this  branch  of  Algerian  industry,  and  his  products  form 
in  this  section  the  most  interesting  portion  of  the  permanent  exhibition. 
I  noticed  more  than  twelve  essences  extracted  from  plants  of  the 
Aurantiaceae  family,  but  even  the  more  common  plants,  as  geranium^ 
meniha,  lavender^  verbena,  rosa,  are  not  neglected^  and  their  essen- 
tial oils  prove  all  to  be  of  the  finest  quality. 

Passing  next  to  dyeing  and  tanning  substances,  which  are  represented 
in  great  quantity,  the  qualities  of  some  are  highly  appreciated. 

The  Lawsonia  inermis,  the  leaves  of  which  are  used  by  the  native 
women  to  dye  their  hair,  nails,  eyebrows,  &c.,  is  also  used  by  the 
Arabs  for  dyeing  wool  and  leather.  It  gives  a  yellow  colour,  which  is 
said  to  be  very  durable.  Mixed  with  a  salt  of  iron  it  gives  a  beautiful 
black  colour,  which  is  stated  to  be  excellent  as  a  dye  for  silk.  There  is 
a  species  of  Scilla  in  Algiers,  probably  S.  maritima,  growing  wild 
abundantly,  the  bulbs  of  which  afford  a  superior  tanning  matter,  espe- 
cially for  dressing  leather,  and  from  40  to  50  days  are  sufficient  to  per- 
form this  operation. 

During  my  stay  in  Paris,  I  had  often  an  opportunity  of  smoking 
Algerian  cigars  and  tobacco,  and,  as  far  as  my  judgment  goes,  the  praises 
bestowed  upon  the  flavour  and  perfume  of  the  tobacco  are  not  exagge* 
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rated.  In  1658  Algeria  exported  tobacco  of  the  value  of  more  than  seTea 
million  francs,  and  I  need  not  add  that  the  export  increases  every  year. 

The  abundance  of  the  Algerian  com  and  vegetables  has  been  alluded 
by  Pliny,  in  his  Natural  History,  *De  Fertilitate  triplici  in  Africa.' 
The  Algerian  spirits  and  wines,  with  their  peculiar  strength  and  flavour, 
may  be  incidentally  alluded  to.  In  the  exhibition  there  are  seTeral 
Herbaria,  the  most  important  having  been  selected  and  classed  by  M. 
Hardy,  director  of  the  Gtovernment  nurseries.  I  counted  in  all  five, 
.  the  union  of  which  will  one  day  furnish  a  complete  flora  of  Algeria 

Algeria  represents,  in  the  composition  of  its  soil,  almost  all  the  great 
geological  epochs  ;  and  the  numerous  mines  and  quarries  furnish  a  great 
many  useful  ai»d  valuable  metals,  stones,  and  earths.  In  the  environs 
of  Bdne,  Philippeville,  Oran,  Arsew,  and  Miliana,  iron  is  found  in  veins 
and  masses  which  are  often  very  rich.  The  most  celebrated  copper 
mines  are  those  of  Mouzaia  and  Ten^  other  silidous  copper  veins  are 
found  dose  to  Blidato,  Dalmatie,  and  Soumah.  The  lodes,  or  strata 
•of  lead,  are  widely  diffused,  and  several  of  them  were  known  and  ap- 
preciated many  centuries  ago.  Antimony,  or  stibium,  is  especially  met 
with  in  the  Province  of  Constantine,  and  lastly,  we  find  silver,  meicuiy, 
manganese,  zinc,  and  even  some  traces  of  gold. 

The  coal  formation  is  almost  entirely  absent,  but  still  there  is  a  hope 
that  a  profit  may  be  derived  from  coal  seams  of  a  secondary  and  tertiaiy 
origin.  Stone,  marble,  lime,  parget,  sea-salt,  saltpetre,  clay,  &c,  are 
found.  The  marbles  of  Filfila  are  of  an  excellent  quality  and  beauty, 
the  veins  are  very  fine,  and  it  is  as  easily  worked  as  the  celebrated  marble 
of  Carrara.  On  entering  the  rooms  of  the  Exhibition,  among  the  first 
subjects  we  meet  with  are  two  well-executed  busts  of  the  Emperor  and 
Empress,  which  I  believe  are  made  of  Algerian  marble.  After  marble 
comes  the  granite  and  porphyiy  of  Philippeville.  Notwithstanding 
the  numerous  efforts  and  researches  made  in  several  ages  to  discover  the 
quarries  of  the  Numidian  marble,  so  appreciated  by  the  ancients,  and 
which  exhibit  a  union  of  purple,  rose  and  gold  ^  they  have  not  yet  suo- 
ceeded. 

Several  economic  plants,  cultivated  throughout  the  greater  part  of 
France,  the  products  of  which  are  regarded  as  indispensable  to  the 
general  welfare  of  the  French  people,  have  suffered  much  for  some 
years  from  diseases,  or  atmospheric  influence.  Whoever  will  take  the 
trouble  to  read  the  general  annual  reports  upon  this  subject,  will  know 
that  the  fruit  of  the  vine,  and  the  olive,  wheat,  and  other  grainS) 
even  the  potatoe  have  at  times  failed  both  in  quality  and  quantity. 
Whether  these  diseases  and  other  unfavourable  circumstances  will 
increase  or  disappear,  no  one  can  predicate^  but  it  has  been  a  question 
which  has  engaged  the  consideration  of  the  Emperor's  government,  as  to 
what  means  might  be  taken  to  |H«vent  these  necessary  products  from 
becoming  objects  of  scarcity.  The  rich  soil  and  the  beautiful  climate  of 
Algoia  give  the  best  solution  to  this  question*    In  viewing  the  abund- 
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anoe  and  magnificence  of  ite  pfrodactiona,  we  may  justly  oondude  that 
Algeria  may  come  to  the  assistance  of  the  mother  country.  Another 
important  reflection  is  that  Algeria  will  become,  sooner  or  later,  the 
principal  pkce  from  which  French  industry — at  the  present  day  greatly 
dependent  upon  foreign  countries — ^will  procure  most  of  its  raw  mate« 
rials,  so  that  it  will  be  enabled  to  comp^  with  those  foreign  powers, 
which  at  present  supply  the  French  market 

Passing  now  to  the  general  Colonial  collection.  In  the  first 
large  room  our  eyes  are  arrested  by  a  beautiful  and  varied  assort- 
ment of  woods,  India,  Senegal,  the  Antilles,  and  the  Island  of  Bour- 
bon furnishing  the  greater  part ;  a  mmple  enumeration  even  woold  be 
too  long.  These  specimens  exhibit  a  richness  of  shadjng,  a  fineness 
in  the  undulations,  a  polish  and  brightness  which  speak  prominently  in 
their  favour,  and  the  working  up  of  the  woods  afford  proof  of  these  striking 
qualities.  The  precious  palisander  wood  finds  here  a  powerful  rival 
m  the  green  ebony,  which  is  procured  from  a  tree  belonging  to  the 
BignoniaceaB,  viz.,  Teeoma  leueoxylon.  A  piano,  worked  with  exquisite 
taste,  shows  all  the  advantages  which  this  much  cheaper  wood  offers. 
Our  attention  is  next  drawn  to  a  money-chest,  made  of  the  wood  of  the 
Hanchineel,  (Hippomane  MancineUd),  The  mere  name  of  this  very 
poisonous  tree  of  the  Euphorbiacee  frightened  travellers  some  time 
>go,  but  it  has  now  been  discovered  to  be  much  less  dangerous  than 
was  supposed.  The  wood  is  said  to  be  well  adapted  for  making  furniture 
of  high  value.  The  wood  of  the  "  Avocatier,"  (Perwa  gratisdma)  of 
the  Acacia  Lebhek,  with  its  beautiful  blackness,  the  wood  of  several 
^yrtacesd,  the  Lignum  vitm,  the  Santalum,  Rosewood  and  mahogany 
deserve  to  be  mentioned,  and  recommend  themselves  by  the  speci- 
ttens  displayed. 

'Hie  newly-opened  museum  in  the  Old  Orangery  in  the  Boyal 
p^ens,  Rew,  shows  a  great  many  specimens  of  wood  which  are  grow- 

in  French  colonies.  France  imported  in  1856  more  than  one  and  a 
l^lf  million  francs  worth  of  wood  from  her  colonies. 

In  entering  the  second  room,  we  make  acquaintance  with  the  different 
oils,  &t8,  and  soaps,  as  well  as  with  the  oil-seeds  and  fruits  which  pro- 
duce them.  We  find  here  several  productions,  the  consumption  of  which 
^as  formerly  very  small  owing  to  limited  supplies,  but  the  import  of 
^hich  now  increases  every  year.  To  this  category  belongs  the 
palm-oil  obtained  from  the  west  coast  of  Africa,  as,  for  instance,  in  the 
districts  of  Gabon,  Whydah,  and  Cazamanoe.  It  is  the  produce  of  a 
splendid  palm,  the  Elais  Guineengi8,  which  the  indigenous  inhabitants 
^  their  friend ;  and  certainly  it  deserves  this  epithet,  for  its  produce 
^  as  various  as  it  is  copious.  The  oil  especially  renders  it  one  of  the 
luoBt  valuable  palms.  The  preparation  is  very  simple.  The  fruits  are» 
S&thered  as  soon  as  they  are  quite  ripe,  and  thrown  inte  small  tzoi^hs, 
which  are  made  in  the  soil  by  casting  up  low  dams.  Negroes,  armed 
^th  sticks^  to  the  top  of  wbich  sharp  blades  are  attached,  then  separate 
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the  fleshy  pericarp  of  the  seeds.  This  done,  they  put  the  thick  yel- 
lowish substance  thus  obtained  into  large  earthen  yesselsy  and  place 
them  over  a  fire ;  vats  are  ready  to  receive  it  after  having  been  boiled. 
This  is  the  oil  of  second  quality.  The  kernels  or  seeds,  separately  bruised 
and  pressed,  produce  a  proportion  of  30  per  cent,  of  fine  x>alm-oi].  Tbe 
common  oil  is  of  a  buttery  consistence,  of  an  orange-yellow  colour,  and 
has  a  very  strong  penetrating  smell.  They  prepare  white  and  yellow 
marbled  soap  of  it,  and  in  Paris  it  is  used  in  making  candles. 

The  soap  jKMsesses  some  peculiar  properties  ;  it  lathers  in  sea-water, 
for  which  reason  it  may  be  recommended  to  voyagers.  The  price  u  a 
very  low  one.  In  1832  this  production  was  entirely  unknown  in  France ; 
at  the  present  4ay  4,000  casks  are  yearly  imported,  but  this  import  might 
be  increased  tenfold,  since  the  shores  of  Western  Africa  are  covered 
with  forests  of  this  palm,  and  only  a  small  part  of  these  has  as  yet  been 
explored. 

Besides  palpi-oil,  the  Colonies  furnish  a  rich  product  in  the  oils  of 
earth-nut,  (Arachu  hypogasd)y  RicintiSf  Sesame,  and  cotton  seed.  Bat 
I  must  not  foii^et  to  mention  here  the  Aoura-palm  of  Quiana,  {Attro' 
earyum  vtdgare),  the  pulp  of  the  fruit  yields  an  oil,  which  is  used 
in  many  different  ways.   Tbe  oil  of  the  Acajou-nut,  {Anacardium  ocei- 
dentale)  possesses  caustic  properties,  which  oxidise  iron..    The  bead- 
tree  oil,  coming  from  Pondicherry,  finds  its  principal  use  in  the  fabricar 
tion  of  soap,  but  the  Hindoos  take  it  as  a  remedy  for  worms,  rheuma- 
tism, and  open  wounds.   The  Bama  hutyracea  of  India  bears  a  fruit 
with  an  edible  pericarp.   Its  almonds,  when  placed  under  the  press, 
yield  a  sort  of  fat,  called  Qalam  butter,  which  is  employed  as  medi- 
cine, likewise  for  domestic  purposes.    Another  species  of  the  same 
genus,  Bassia  gahonensisy  contains  a  true  vegetable  fat,  of  which  two 
varieties  are  known,  one,  called  by  the  natives  "  mounga,**  has  the  sweet- 
ness of  our  goose-fat,  the  other,  named    djave,'^  is  only  available  in 
the  preparation  of  soap.    The  tallow-tree  is  nearly  related  to  these  two 
plants.   It  produces  a  fat  analogous  to  animal  tallow.    Vegetable  wax 
of  Myriea  cerifera  and  Corypha  cerifera  closes  this  section.   In  direct- 
ing attention  to  the  balms,  gums,  resins  and  varnishes,  the  tropics 
daim  here  the  first  place.   The  gum  Arabic,  the  Acajou  gum,  a  sub- 
stitute for  the  former,  and  an  excellent  varnish  for  furniture,  inasmuch 
as  it  contains  a  large  proportion  of  gallic  acid,  which  prevents  injuiy 
from  insects,  are  both  known  and  employed  by  the  colonists.  The 
gum  of  Senegal  {Acacia  setiegalensit),  the  most  valuable  of  all  the  pro* 
ductions  of  this  colony,  that  of  Acacia  Lebhek,  Styrax  benzoin,  emplored 
in  perfumes,  coming  from  Pondicherry,  and  the  Caoutchouc,- 
guianenns,  are  a  few  of  the  numerous  productions  selected  for  notice 
from  this  rich  collection. 

The  mineral  substances  displayed  are  the  first  things  we  meet 
with  on  entering  another  room.  There  are  specimens  of  lime  froni 
Guiana,  taken  from  a  large  shell-pit,  the  only  one  in  the  country.  This 
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lime,  like  mo^t  of  that  obtained  by  calciiiiiig  aheU^is  of  a  peculiar  fine* 
ness.  Its  alkaline  piopeiiieB  aie  yeiy  promineiity  and  hence  it  is  piefenred 
for  absorbing  the  adds  in  the  aogar  mannfactnre.  Guiana  poeaesaea 
also  rich  sulphnr  mines,  different  sorts  of  earth,  fit  for  excellent  pottery, 
and  for  polishing  metaLs,  ferrnginoas  kinds  of  sand,  the  melting  of 
which  gives  a  greyish,  fine-gniineii,  and  shining  mass.  We  would  direct 
attention  to  the  specimens  of  porcelain  day  w^hich  comes  from  the 
nnmerons  and  important  stone  pits  of  Point  ik  Pitre.  In  Guadaloupe 
it  is  nsed  for  different  purposes,  but  its  import  in  quantity  to  Europe 
yields  an  immense  profit.  At  the  present  day  the  best  quality  is  sold 
in  Brest  at  9fr.  the  cubic-metre,  a  price  considerably  lower  than  that 
of  the  porcelain  day,  which  comes  from  Auveigne  apd  Italy.  The 
island  of  Bonrbon  is  cdebrated  for  a  beautiful  led  porcdain  day, 
but  the  great  distance  will  scarcdy  allow  of  its  lucrative  import  into 
Europe. 

In  passing,  ve  cast  a  hasty  glance  at  the  mineral  waters  of  Mai^ 
tinique,  and  on  the  different  stones  and  minerals  of  New  Odedonia. 
The  copper  mines  of  Ambriz  and  Loanda  are  well  known,  and  con- 
fiiderable  masses  of  copper  and  mdacbite  are  annually  imported  thence 
into  England.  Fine  specimens  of  tdc,  which  is  found  dtemating 
with' fel^[>ar,  are  sent  from  Guiana:  this  colony  exhibits  dso  some 
beautiful  specimens  of  iron  and  gold,  the  nuggets  of  the  latter  being  of 
considerable  aiase.  Sen^l  also  possesses  gold  strata,  which  promise  a 
rich  profit  They  are  found  in  the  province  of  Damhagnagney,  not  far 
&om  the  famous  cataracts  of  Felon,  the  limit  of  navigation  on  the  river 
Sen^aL  This  region  has  been  but  recently  explored  ;  and  the  know- 
ledge  we  yet  possess  of  this  fertile  district  is  not  very  extensive. 
On  entering  another  room,  we  percdve  specimens  of  fibres  and  textile 
substances,  and  among  these  a  beautiful  collection  of  cottons.  A  few 
lemarks  on  this  vduable  plant  may  not  be  out  of  place.  At  the 
present  day,  when,  through  the  American  war,  the  scardty  of  this  pro- 
duction becomes  more  and  more  sensible,  it  is  undoubtedly  of  the 
gi^test  importance  that  our  minds  shoiQd  be  occupied  with  the  cultiva^ 
tion  of  this  plant  In  generd,  a  cultivation  bo  simple  does  not  require 
mudi  attention,  and  could'  open  new  sources  of  wedth  to  aeverd  of 
the  French  colonies.  The  landowners  of  the  Antilles  would  certainly 
obtain  better  results  irom  the  cultivation  of  the  cotton-plant  than  they 
do  from  their  large  sugar  plantations.  The  most  beautiful  long-fibred 
varieties  of  cotton  seem  to  be  indigenous  here,  and  Mr.  Aubry-Lecomte, 
the  intelligent  curator,  declares  the  Antilles  to  be  the  true  native 
country  of  the  cotton-plant,  by  showing  us  that  it  grows  not  only  spon- 
taneously upon  the  mountains,  rocks,  and  sea-shores,  but  that  the 
'Varieties  cultivated  here  are  also  the  most  esteemed.  The  avarice,  how- 
ever, of  the  proprietors,  the  import  of  inferior  varieties,  the  bad  selec- 
tion of  seed,  and  divers  commercial  frauds,  have  all  contributed  to  destroy 
this  element  of  pommerdd  welfare  in  its  germ.  At  the  commencement 
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of  French  authority  in  these  islands,  the  annual  produce  amounted  to 
1,400,000  kilogrammes,  at  the  present  time  it  has  decreased  to  16,000 
kilogrammes,  and  even  this  small  produce  is  far  from  being  of  a  first- 
rate  quality.  The  cotton  cultivation  was  transplanted  from  here  by- 
emigrants  to  South  Carolina  and  the  islands  of  those  shores,  and  per- 
haps the  best  variety,  known  as  Sea  Island,  or  Georgia  long-stapled, 
owes  its  origin  to  this  casual  event,  an  incident  which  is  considered 
at  the  present  day  one  of  the  chief  agents  of  the  material  prosperity  of 
the  Southern  States  of  North  America,  the  yearly  produce  having 
amounted  before  the  civil  war  to  four  and  a  half  million  kilogrammes, 
a  value  of  more  than  two  million  pounds  sterling.  The  cottons  of  Guada- 
loupe,  Martinique,  Guiana,  and  the  Senegal  territory  have  likewise 
given  the  most  satisfactory  results,  founded  on  a  long  series  of  ezpeii. 
ments ;  but  notwithstanding  the  favourable  conditions  of  the  climate 
and  the  fertility  of  the  soil,  its  cultivation,  despite  the  encouragement 
tiie  Government  has  given  to  the  proprietors,  has  not  yet  reached  a 
quarter  of  the  height  which  may  be  expected. 

Among  the  other  textQe  substances,  one  of  the  most  important  is  the 
floss  or  downy  silk  oi^'BiaumonHa  grandiflora  ;  it  furnishes  an  import- 
ant material  in  the  manufacture  of  artificial  flowers,  which  are  of  an 
exqtdsite  brilliancy  and  fineness.     The  inner  down  of  the  pods  of 
Ochroma  lagopus,  a  very  common  tree  of  the  Antilles,  rivals  in  fineness 
and  lightness  that  of  our  eiderdown ;  the  outer  one  of  the  same  plant  is 
very  useful  in  the  manufacture  of  wadding  and  felt    According  to  re- 
port, large  masses  of  the  latter  will  shortly  be  imported  into  France. 
The  vegetable  silks  and  downs  of  Bombax  Ceiba,  B,  pentandrwn  and 
keptaphyllumf  of  Asckpias  volubiUs,  and  A,  curassavica,  the  fibres  of  the 
^  mocou-mocou     plant  of  Guiana  {Caladium  giganteum)  of  several 
specimens  of  Bromeliacese,  very  conmion  on  the  west  coast  of  Africa, 
must  not  be  overlooked.   All  these  raw  stuffs  have  been  the  object  of 
serious  examination,  and  they  seem  to  recommend  themselves  best  for 
the  manufacture  of  paper,  as  also  for  making  cords  and  ropes.  The 
natives  set  us  a  good  example ;  they  give  us,  so  to  speak,  the  first  hints 
and  facilitate  our  experiments.   The  art  of  dydlng  claims  undoubtedly 
at  the  present  day  a  high  position  in  the  industrial  world,  and  that 
France  especially  is  superior  in  the  perfection  of  its  products  to  all  other 
European  countries,  everyone  who  has  been  in  Paris  and  has  visited 
the   Gobelins''  ^'iU  admit,  for  it  is  difficult  to  know  which  to  admire 
moat,  the  fineness  of  the  weaving  or  the  brilliant  colours  of  the  tapestry. 
I  cannot  forbear  mentioning  here  the  beautiful  specimens  of  cochineal 
from  Guadeloupe,  which  are  much  richer  in  carmine  than  that  of 
Teneriffe,  although  the  latter  is  more  abundantly  employed.   I  give  here 
the  following  list  of  plants  used  in  dyeing :  Indian  sappan.  Curcuma^ 
campeachy  wood  of  Martinique ;  the  wood  of  Cytmti  spinosusy  of  a  gold 
colour  ;  the  Santal-wood  of  Gabon,  with  orange  and  red  dyeing  pro- 
perties; the  Mapvria  guyanensiSf  showing  a  brilliant  red,  but  inferior  to 
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that  of  Ficus  tinciorioj  of  Tahiti ;  Inocarpus  edulisfi,  plant  of  the  Sapotaoeae, 
containing  a  glutiiioas  dyeing  saLstance ;  the  dye  lichens  and  mosses  of 
the  west  coast  of  Africa,  and  the  seeds  of  Bixa  Orellana,  The  rich 
indigo  plantations  of  Pondioheriy,  Senegal,  Karikal,  Qaiana,  &c.,  cannot 
be  too  highly  appreciated.  The  fruits  of  AUurites  tn'^&a,  Eiiphorbiaceae, 
furnish  an  excellent  oil  for  painting,  and  the  bark  of  Casuariua 
equiseti/oUa  is  very  caustic,  ard  a  substitute  for  a  great  many  astrin- 
gent substances.  We  find  also  the  gamboge  of  the  Stalagmites  gamho- 
goides,  its  brilliant  yellow  colour  is  known  by  everyone.  Amongst  the 
plants  whose  astringent  properties  make  them  important  in  tanning,  I 
shall  only  mention  a  lew — first  of  all  the  Areca  palm  or  betel  nut 
(Areca  Catechu),  the  nuts  of  which  contain  much  tannin  ;  Acacia  Adan- 
soniiy  having  similar  but  superior  properties  to  our  gall  nuts,  and 
the  bark  of  Rhizophora  mangle,  which,  by  chemical  processes,  assumes 
different  colours. 

The  only  species  of  coffee  of  commercial  value  is  Coffea  arabica, 
from  Arabia.  A  Dutchman  named  J.  Home  brought  it  in  1690  t6 
Batavia,  and  &om  thence  in  1710  to  Amsterdam.  A  few  years  after,  in 
1713,  the  Dutch  government  made  a  present  of  a  plant  to  Louis  XIX. 
It  was  cultivated  in  one  of  the  stoves  of  the  "  Jardin  des  Plantes,"  in 
Paris,  then  called  "  Jardin  du  Roi,"  and  a  short  time  after  it  flowered 
and  gave  a  little  crop  of  seeds.  Captain  Declieux  took  in  1716  one 
small  plant,  raised  in  the  garden  above-mentioned,  to  the  Antilles. 
During  the  sea  voyage,  the  crew  suffered  much  from  want  of  water,  and 
Captain  Declieux  was  obliged  to  share  his  daily  ration  of  water  with 
bis  little  coffee  protegee  to  protect  it  from  drought.  Authentic  reports 
assure  us  that  from  this  small  and  weakly  plant  has  sprung  all  the 
coffee  plantations  we  now  meet  with  in  Martinique,  the  Antilles, 
Guadeloupe,  Cayenne,  St.  Domingo,  and  the  neighbouring  islands.  To 
the  islands  of  Bourbon  and  France  (Mauritius),  the  coflee  plant  was 
transplanted  in  a  direct  way  from  Arabia.  These  colonies  soon  pro- 
duced such  large  quantities  of  coffee  as  not  only  to  satisfy  the  require- 
ments of  France,  but  to  leave  a  considerable  exportation  to  foreign 
lands.  The  loss  of  St.  Domingo  in  1789,  which  island  alone  produced 
more  than  80  millions  of  pounds  of  coffee,  the  neglect  of  the  cultiva- 
tion in  Martinique  and  Guadaloupe,  and  the  enormous  increase  in  the 
consumption,  are  the  principal  reasons  why  France  at  the  present  day 
has  become  tributary  to  other  countries  for  a  supply. 

The  best  variety  of  coffee  is  undoubt^ly  the  Mocha  ;  that  of  the 
Island  of  Bourbon  is  perhaps  the  next  in  value.  Of  the  coffees  of  thie 
West  that  of  Cayenne  enjoys  a  high  reputation.  On  the  Island  of 
Bourbon  people  distinguish  four  kinds : — 1.  The  Mochoy  which  is  very- 
delicate  ;  the  plants  degenerate  and  often  perish  atter  a  good  crop. 
2.  The  Levoy,  much  hardier  than  the  Mocha,  but  vastly  inferior  in 
quality.  3.  The  Myrthe,  a  variety  of  the  Mocha,  which  deserves  to  be 
recommended  as  it  is  very  hardy  and  yields  abundant  crops.  4.  The 
MarroHy  or  wild  coffee,  with  narcotic  and  bitter  praparties,  so  that 
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it  can  only  be  used  by  mixing  with  one  of  the  others.  NumerouB 
Btorms  have  destroyed  a  considerable  part  of  the  coffee  plantations 
on  this  beautiful  island — ^a  reason  why  the  reputation  of  Bourbon  coffee 
has  lately  much  deteriorated.  Most  of  the  colonies  produce  large  quanti- 
ties of  cacao,  the  seeds  of  Theohroma  Cacao,  Its  use  is  generally  known, 
although  we  do  not  find  it  so  extensively  employed  as  it  should  be,  for  it 
la  very  nutritious  and  savoury,  and  certainly,  as  a  daily  beverage,  much 
more  to  be  recommended  than  tea  and  coffee.  The  cacao  of  the  Antilles 
is  considered  of  a  very  good  quality.  In  Guiana  60,000  kilogrammes 
of  cacao  are  obtained  annually,  and  two  different  methods  of  prepara- 
tion are  known  in  the  colony.  The  first  consists  in  drying  the  seeds  in 
the  sun  or  by  the  wind,  by  which  means  the  fine  oils  which  they  con- 
tain rests  intact.  The  Indian  mode  is  to  smoke  the  seeds,  but  it  can 
easily  be  seen  that,  by  such  a  process,  they  lose  much  of  their  fine 
flavour.  It  is  surprising  that  the  cacao  of  the  Island  of  Bourbon,  not- 
withstanding its  acknowledged  excellent  qualities,  is  considered  the 
least  valuable  ;  but  it  is  too  little  known  in  Europe  to  banish  the  mis- 
trust which  in  commercial  circles  is  generally  entertained  against  it 

Bourbon  claims,  however,  as  a  compensation  the  first  rank  in  sugar 
production,  especially  since  1837,  when  the  first  improved  machinery 
was  imported  from  Europe.  Amongst  all  the  European  possessions  in 
both  the  Indies,  I  have  been  told  that  the  Island  of  Bourbon  makes 
the  finest  raw  sugar,  being  highly  appreciated  for  its  large  crystals 
and  easy  solubility.  The  raw  sugar  of  the  Antilles  and  Mayotte  is, 
perhaps,  the  next  in  value.  In  Guiana  they  cultivate  a  variety,  the 
"  Creole  cane,"  which  closely  resembles  the  yellow  cane  of  Batavia. 
The  sugar  cultivation  in  that  colony  is  carried  on  without  any  regard 
to  manuring,  but  nevertheless  each  hectare  of  soil  produces  annnally 
3,000  kilogrammes  of  sugar.  Guiana  has  at  the  present  day,  fifteen 
large  sugar  factories,  which  employ  upwards  of  1,500  persons. 

I  must  necessarily  omit  all  mention  of  the  medicinal  substances,  the 
farinaceous  seeds,  the  varieties  of  tobacco,  and  the  fine  flavoured  wines,  as 
well  as  the  more  scientific  collections, as  for  instance  several  herbaria  of  the 
colonies,  but  I  would  direct  attention  to  forty  well-executed  oil  paintings 
representing  the  numerous  tropical  fruits  of  tlie  Island  of  Bourbon.  This 
series  of  paintings  deserves  to  be  mentioned  here  as  forming  one  of  the 
most  important  ornaments  of  the  Exhibition.  Those  who  take  an  interest 
in  tropical  fruits  will  be  highly  gratified  in  viewing  these  fine  representa- 
tions ;  and  a  veiy  interesting  and  instructive  paper  by  Dr.  John  Lindley 
"On  the  Tropical  Fruits  likely  to  be  worth  Cultivating  in  England '* 
may  be  consulted  as  the  best  means  of  acquiring  a  further  knowledge 
of  their  beauty  and  value. 

I  must  not  omit  to  mention  my  indebtedness  to  M.  A.  Dupuis,  a 
French  professor  of  Natural  History,  for  various  Statements  contained 
in  this  essay. 

The  Royal  Botanical  Gardens,  Kew, 
Mafch,  1864. 
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THE  TIMBER  TREES  OF  CEYLON. 

BY        FERGUSON,  F.L.8. 

In  addition  to  long-continued  and  extensive  personal  observation , 
the  following  list  embodies  information  from  Mr.  Thwaites's  work, 
"  Enomerato  Plantannm  ZeylanicsB,"  from  papers  by  Modliar  Mendis, 
late  of  tbe  Royal  Engineer's  Department ;  Mr.  TV.  H.  Wright,  late  of 
Peradenia,  and  the  Rev.  Mr.  Thurstan ;  from  the  writings  of  Drs.  Rox- 
burgh, Wight,  and  dehorn,  Mjyor  Dmry,  Capt  Beddome,  and  others, 
well  known  as  botanists,  or  as  writers  on  the  useful  plauts  of  India. 
The  Singhalese  and  Tamil  names  are  added,  marked  with  the  letter  S  or 
T,  when  the  trees  have  any  that  can  be  depended  upon.  An  examina- 
tion of  a  set  of  specimens  of  woods  arranged  according  to  their  natural 
orders,  will,  I  believe,  not  only  ,  convince  practical  men  that  it  is  the 
best  system  that  can  be  adopted  for  every  useful  purpose  ;  but  in  many 
cases  will  enable  them  to  detect  misplaced  specimens. 

DiLLENIACEiE. 

DiUenia  retusa,  Thunb.  "  Goda-para,"  Singhalese. — common  and 
Tieeful  wood,  chiefly  for  building  purposes,  and  more  especially  as  raftera 
m  the  roofs  of  kitchens,  where  it  is  found  to  be  the  best  wood  for  resist- 
^  the  effects  of  smoke  and  heat. 

MAQNOUACEiB. 

Michelia  Nilagirica,  Zenk.  "  Wal-Sapu,"  S. — huge  forest  tree-  * 
found  from  2,000  feet  up  to  Neura-EUia.  Trees  about  three  feet  in  dia- 
meter have  been  seen  at  Rangalla  having  a  proportional  height.  The 
Wood  partakes  of  the  colour  and  properties  of  the  lance-wood,  and 
therefore  is  used  by  the  coachmakers  in  Colombo  for  the  shafts  of  car- 
i^C8,  as  it  is  found  to  be  strong  and  elastic. 

M,  ChampaccGy  or  the  "  Rata-Sapu,**  cultivated  and  occasionally 
^ised  like  the  above, 

Anonacbjb. 

Cyathocalyx  Zeylanicus,  H.  f.  et  T.  "Kakala"  in  the  hills; 
"Eepatta"  of  the  coast.  The  well-known  light,  lacquered  Kandyan 
sticks  are  said  to  be  made  from  this  tree. 

FLACOUETIACEiE. 

Phoheras  Gaertneriw,  Th.  "  Katu-Kurundo,"  S.— Wood  hard,  strong, 
elastic.  Branches  and  young  shoots  are  tied  round  the  arms  of  outrig- 
gers to  strengthen  them. 

Malvaceae. 

Parittum  tiLxaceum,  Ad.  Juss.  "  Belli-pata,"  S. — Chiefly  for  fences 
and  the  fibre  of  its  bark. 

Thespesia  populnea,  Corr.  "  Suriya-gas,"  S.  "  Poovarasum,"  T.— 
Called  by  some  the  tulip  tree.    The  best  known  timber  tree  of  the 
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island.  Planted  from  cuttings  to  form  avenues,  and  such  trees  are  gene- 
rally hollow  when  old.  Wood  a  shade  between  the  colour  of  walnut 
and  English  elm.  Felloes,  naves,  and  panels  of  carriages  and  gun- 
stocks.   A  tough  excellent  wood. 

Sterculiace^. 

Adansonia  digitatay  L.  "  Papara  Pooley-maram,"  T. — Naturalised  in 
Manwar  and  vicinity.  Next  in  size  to  the  WelUngtonia  glgantea.  Wood 
soft. 

Salmalia  Malaharica,  "  Katu-imbul-gas,"  S.  "  Elavunmiarum,'' 
T. — ^Tlie  red  flowered  silk  cotton  tree.  Wood  white,  light,  and  spongy  ; 
used  for  small  boats,  floats,  and  models. 

Cullenia  excelsa,  Wight.  "  Kattu-bodde,"  S.  "  Konjie-maram,"  T. 
— ^Tall  straight  tree,  sixty  to  eighty  feet  high.  Wood  light,  structure  of 
longitudinal  section  very  peculiar  under  the  microscope. 

Heritiera  littoralis,  Ait,  "  Homsederiya,*'  S. — Looking-glass  tree, 
found  near  Colombo,  on  the  banks  of  lakes  and  rivers.  Sciid  to  afford 
the  red,  strong,  durable,  Soondree,  so  well  known  in  Bengal  for  house- 
building. It  is  the  toughest  wood  that  has  been  tested  iu  India ;  when 
Rangoon  teak  broke  with  a  weight  of  873  pounds,  soondree  sustained 
1,312  pounds.  It  is  not  a  very  durable  wood,  but  stands  unrivalled  in 
strength. 

Sterculia  fcetida,  "Telambu,"  S.  «  Peenary-maram,*'  T.— A  large 
tree  applied  to  many  useful  purposes  in  India,  and  is  supposed  to  pro- 
duce the  smaller  of  the  Poon  or  Peon  spars. 

BTTTNERIACEiE. 

Guazuma  tomentosa.  "Pattipariti,  Ta." — It  is  called  the  Bastard 
Cedar.  It  is  naturalised  in  the  north  of  the  island,  common  in  avenues 
in  Jafl^na,  and  there  are  a  few  trees  in  Colombo.  Its  mucilaginous  bark 
is  used  to  clarify  sugar.  Wood  light  and  loose  grained,  but  much  used 
in  making  furniture  in  India,  and  extensively  by  coachmfdters  for  panels. 

Pterospermim  suherifolium.  "  Velanga,"  S.  "  Taddeemaram,"  T.— 
A  tough  walnut-like  wood,  used  for  gun-stocks  and  many  useful  pur- 
poses. 

Grewia  tilicefolia,  "Dawaniya,"  S.  «  Thalathee-maram,"  —  Wood 
soft  and  easily  worked,  but  coutracts  and  expands  much;  though  well- 
seasoned. 

Berrya  Ammonilla,  "  Hal-mililla,"  S.  "  Tericonanalay-maram,  Katta-  • 
manak,  and  Shavandilly-maram,"  T. — Perhaps  the  most  valuable  timber 
tree  in  the  island.  Large  quantities  of  it  are  exported  from  Batticaloa 
and  Trincomalee  to  other  parts  of  the  island  and  to  Madras,  at  which 
last  place  it  is  known  as  Trincomalee  wood,  and  of  which  the  famous 
Maaoola  boats  are  buUt  The  wood  resembles  the  English  ash  in  colour, 
and  is  highly  esteemed  for  its  lightness  and  strength  ;  is  straight  grained, 
slightly  pliant,  tough,  and  little  affected  by  the  atmosphere.  Used  by 
coachmakers,  coopers,  and  house-builders  for  nearly  every  purpose  to 
which  a  good  wood  can  be  applied.   Indigenous  only  to  Ceylon. 
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Kleinhavia  hospUa^  Linn. — veiy  handsome  flowering  tree  growing 
in  Colomboy  but  not  indigenous  to  Ceylon.  Some  young  trees  about 
eight  to  ten  inches  in  diameter  cut  down,  produced  a  light-coloured 
Mrood  apparently  of  no  gieat  value,  but  in  Java  the  old  wood  is  said  to 
be  highly  prized  for  handles  of  kreeses,  &c. 

Pterospemtun  latUcum,  said  to  produce  the  ornamental  wood  known 
in  commeree  as  "  kyabooka.^  This  wood  is  obtained  from  the  knotty 
excrescences  or  burrs.  It  is  sawn  off  in  slabs  two  to  four  feet  long  and 
two  to  eight  inches  thick.  It  resembles  the  hue  of  the  yew,  and  is  very 
hard  and  full  of  curls,  the  colour  being  reddish  brown  varying  to  orange. 
It  is  very  ornamental,  and  much  esteemed  in  China,  India,  and  England, 
where  it  is  used  for  making  small  boxes,  writing  desks,  and  other  fancy 
ornamental  work.  The  wood  is  brought  to  Singapore  by  Eastern  traders, 
and  is  sold  by  weight  I  do  not  think  that  a  tree  having  this  botanio 
name  exists.  It  is  most  likely  the  wood  of  the  Pterocarpwt  Indicus,  a 
handsome  tree  introduced  from  the  Eastern  Islands,  which  is  deservedly 
becoming  a  popular  road-side  tree  here.   (See  under  Leguminosea.) 

DiPTBROCARPBJB. 

Dipterocarpus  Zeylanicus,  Th.  "  Hora-gaha,**  S. — ^This  is  a  gigantic 
forest  tree,  producing  one  of  the  most  common,  and  perhaps  most  de- 
spised woods  in  the  island  ;  but  if  harder  and  moro  durable  woods  be- 
come too  scarce  for  railway  purposes,  the  wood  of  this  tree,  and  of  others 
like  it  of  great  and  large  growth,  may  well  take  its  place  if  it  is  found 
that  kyanizing  or  creosoting  must  be  resorted  to.  Some  trunks  of  this 
and  following  species  measured  three  to  four  feet  in  diameter  by  fifty  to 
sixty  feet  in  length.   Abundant  up  to  an  elHvation  of  3,000  feet. 

2>.  hispidus,  Th.   "  Boo-hora-gas,"  S.  Saffragam. 

2>.  glandulostUy  Th.  "  Dorana  gas,'*  S.  Putlam,  Saffragam,  and  Am- 
begamoa  districts.  A  balsamic  oil  called  "  Dorona-tel,"  is  obtained  from 
this  tree.  Wood  likely  to  resemble  that  of  the  common  "  Hora  "  noticed 
above. 

Doona  Zeylanica,  Th.  Doon-gas,"  S.  Abundant  and  most  excel- 
lent timber  tree.  Several  varieties  or  species  as  regards  the  colour  or 
value  of  the  timber  are  known  in  Hewahette.  The  wood  ot  the  Doon 
is  now  much  used  for  shingles  for  covering  the  roofs  of  buildings  on 
new  coffee  estates.  It  is  sawn  into  junks  of  the  required  length,  and 
they  easily  split  up  by  axes  made  for  such  purposes. 

Z>.  trapezifolia,  Th.  "  Tukahalu-gas,"  S. — Common  forest  tree  in 
Central  and  Southern  Provinces  up  to  an  elevation  of  1,500  feet. 

D,  congestiflora,  Th.  "  Tinneya-gas,"  S.  — Western  and  Southern 
Provinces. 

Z>.  cordifoUa,  Th.  Caryolobis  im Ji'ca,  Gartner  fr,  "  Beraliya,''  S. — Ripe 
fruits  roasted  or  fried  are  eaten  by  Singhalese.  These  three  spedea 
like  the  above  may  produce  resin,  oil,  or  valuable  timber. 

Shorea  ohlongifoHa^  Th.  and  S.  stipularis,  both  in  the  south-west  of 
the  Island,  are  likely  to  produce  good  timber,  as  do  their  congeners  in . 
India. 
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Hopea  discolor. — ^Ambegamoa  and  south  of  the  Island. — Same  remarks 
as  above,  apply  to  this  tree. 

Valeria  Indica,  L.  "Halgaha,"  S.  "Pynie,"  T.— Produces  the 
valuable  Piney  varnish,  gum  resin,  and  one  of  the  commonest  and  best 
known  woods  of  Ceylon  lor  cofRns,  &c.  Its  bark  is  used  to  keep  toddy 
from  fermenting. 

Jsauxis  Roxhurghiana,  Wight.  "  Mendora,**  S. — well  known  and 
justly  valued  timber  tree.  Like  most  species  of  this  order,  it  produces  a 
quantity  of  gum  resin.  This  Is  the  Mendora  par  excellenceyjoxid  must  not 
be  confounded  with  Hal  or  Gal-Mendora,  which  belongs  to  Leguminosfie. 

Ternbtromiacea,  or  Tea  Tribe. 
Enrya  Japonica,  Thunb.    "  Niya-dessa,  S. — Small  tree,  very  iban- 
dant  in  the  Central  Province. 

AURANTIACK*:,  OR  OrANGE  TrIBE. 

Atalantia  monophylla,  D.  C.  Wild  Lime.  "  Kat-Mamichan,  T.— 
The  wood  is  hard,  heavy,  and  close  grained  ;  of  a  pale  yellow  colour, 
and  very  suitable  for  cabinet  work.  Small  tree  found  in  Kandy  and 
northwards. 

Limonia  Missionis,  Wall.  "  Gas-Pamburu,"  S.— Colombo  to  Jafina. 
Generally  a  light-coloured  wood,  but  when  variegated,  much  used  for 
furniture. 

Murraya  exotica,  Linn.  "  j3£tteriya,"  S. — A  small  tree,  the  toughest 
wood  in  the  island  except  "  Andara  "  (JDicrostachys  cinera)^  and  Hen- 
ttera  littoralis, 

Feronia  elephantum^  Corr.  Diwul,'*  S. — ^A  hard  heavy  wood,  and 
yields  a  gum  equal  to  gum  arabic. 

^le  Marmelosy  Corr.  «  Beli,"  S.  "  Velva  maram,"  T.— Fruits  most 
Valuable  in  medicine  ;  laxative  or  astringent  according  to  circumstances^ 
are  said  to  contain  a  principle  allied  to  opium  ;  hence  doubtless  their 
beneficial  effects  in  cases  of  chronic  diarrhoea. 

GCTTTIFERiB. 

Garcinia  Camhogiay  Desr.  Goraka-gaha." — A  wood  used,  but  not 
good ;  fruits  pickled. 

G,  echinocarpa,  Th.  "  Madol-gas,"  S. — ^Central  and  southern  pro- 
vinces.  Large  tree  ;  wood  soft 

G,  morella,  Desr.  Gokatu,  Gothatu,  and  Kana  Goraka,*'  S.— This 
is  the  only  tree  in  Ceylon  that  produces  Gamboge.  From  Colombo  to 
Batticaloa. 

TerpnophyUum  zeylanicum,  Th. — ^A  wood  much  like  English  oak, 
and  well  known  by  the  Singhalese  name  of  "  Ub-beriya,"  but  often  mis- 
colled  "  Ook-bairya.^' 

Xanthocymus  ovalifolius,  Roxb.  "  Elagokatu-gas,"  S.,  "  Kokatie,"  T. 
— ^From  Jaffna  to  Batticaloa.  Renders  the  jungles  of  Jaffna  fetid  when 
in  flower. 
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MesuaferreQj  Linn.  "Na-gaha,"  S. — A  hard,  red,  heavy,  and  good 
wood.  There  are  some  six  or  eight  iron  woods  known  in  commerce,  and 
from  different  parts  of  the  world,  but  this  one  is  the  iron-wood  par  ex- 
cellence of  Ceylon,  though  often  confounded  under  this  name  with  the 
"  Pala,"  Mimitsops  Indica,  D.  C. 

M.  speciosa,  Chcis.  •*  Diya-na-gaha,"  S. — Grows  near  water,  and  is 
also  a  useful  timber.   South  part  of  the  island. 

M.  coromandelina,  Wight — ^The  wood  of  this  and  the  above  are  likely 
to  be  mixed  as  "  iron-wood." 

Kayea  stylosa^  Th.  "  Suwanda-gas,"  S. — South  of  island  ;  a  timber 
tree. 

Cahphyllum  inophyUum,  Linn.  "  Tel-Domba-gaha,"  S.,  "  Poonga,**  T, 
— Common  ;  a  hard,  red,  tough  wood ;  for  arms  of  outriggers  and  ships 
blocks  ;  seeds  give  oil,  and  are  largely  eaten  by  bats,  &c 

C.  tomentosum,  Wight  "  Keena-gaha,''  S. — Forests  of  the  interior  ;  a 
gigantic  tree  and  beautiful  wood ;  seeds  oil-giving. 

C.  Mooniiy  Wight  "  Domba-keena"  and  "  Wallu-keena,"  S. — Com- 
mon in  the  west  and  southern  provinces  ;  furnishes  fine  long  spars. 

C.  Burmanni,  Wight  "  Keena,'*  S. — Very  common  small  tree,  used 
for  various  purposes  ;  fruits  edible. 

HiPPOCRATBACEiB. 

Kookoona  zeylanica,  Thw.,  Sicietenia  febrifuga,  Moon.  "  Kokun,"  S., 
inSaffragam,  "  Wanuapottu,**  S.,  at  Porey. — Large  tree  ;  bark  and  flowers 
medicinal. 

ERYTHROXTLEiE. 

Sethia  indica,  D.  C,  Fen-tree.  "  Tevadanum  and  Semmanathy,"  T.— 
Timber  flesh-coloured  ;  considered  excellent  for  its  size ;  so  fragrant  as  to 
be  used  in  Mysore  instead  of  sandal  wood.  Empyreumatic  oil  obtained 
from  it 

SAPINDACEiB,  OR  SOAP-NUT  TrIBE. 

Nephelium  longanum,  Camb.  "  Mora-gaha/'  S.— A  useful  timber  and 
fruit  tree. 

Schleichera  trijuga,  Willd.  Kong-gaha,"  S.,  "  Poo-maram,"  T.— The 
Ceylon  oak,  honey-tree,  &c.  Fine  tree,  wood  dark,  large  size ;  used  for 
morlars,  for  oil  mills,  and  such  purposes. 

Filicium  decipiens,  Th.  "  Pihimbiya,"  S. — ^Tree  ;  ornamental  wood, 
well  known. 

Dodoncea  Burimnnia,  D.  C.  -^ta-wo9roela,"  S. — Switch  sorrel; 
wood  not  more  than  three  to  four  inches  in  diameter,  but  exceedingly 
tough  and  hard.   For  engravings  and  handles  of  tools. 

MEUACEiE. 

Melia  composita,  Willd.  Lunu-midella,**  S. — Quick  growing  tree ; 
timber  very  light  and  cedar-like  ;  for  outriggers  of  boats  and  ceilings. 
White  ants  said  not  to  attack  it 
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Azadirachta  indiea,  Adr.  Jnift.   "  TelkoliomT>a,"  Sw,  "  Vepumaram 
T. — ^Wood  dark  coloured  and  tough,  but  curved  ;  oil,  bark,  and  twigs 
medicinal.    Indigenous  in  forests  of  the  north. 

Walaura  pisciday  Roxb.  "  Eliri-kong,"  S. — ^Not  a  common  timber 
tred 

Cedbelacejb. 

Chickrassia  tahularis,  Adr.  Jass,  "Hulanhick-gala,"  S.,  "  Aglay- 
mamm,"  T.— A  close-grained,  elegantly -veined  vood,  much  used  in 
India  under  the  name  of  Ohittagong  wood  for  furniture.  Some  of  this 
wood,  used  in  the  palace  of  one  of  the  Kandyan  Kings,  was  known  to 
have  lasted  several  hundred  years. 

Ckhroxylon  swieteuiaj  D.  C.  "Burutu-gas,"  S.,  "  Vinnmary-maram," 
T. — Satin-wood ;  one  of  the  largest  and  best  known  of  Ceylon  timber 
trees.  Liable  to  warp  and  split,  if  not  well  seasoned  in  the  shade, 
flower  satin  **  is  obtained  generally  from  the  roots,  &c.,  of  this  tree. 

XANTHOXYLACEiB. 

Xanthoxylon  Khetsa,  D.  C.  "  Uguraesa  and  Katu-keena-gas,**  S.— 
Large  tree. 

X,  triphyllum,  Jviss,  "  Limu-ankenda,"  S. — Wood  soft;  much  used 
for  charcoal. 

Cyminosma  pedunculatay  D.  C.  "  Ankenda,"  S. — ^Wood  veiy  white ; 
for  inlaying  purposes  and  for  charcoal.   Tree  very  small. 

AiUinthus  malabaricuSy  D.C.  "  WalWlin-t^as,"  S. — ^An  enormous  tree, 
but  timber  soft. 

SlMARUBE^. 

Samadera  indica,  Gaert.  "  Samadara,'*  S. — ^Wood  small,  and,  like 
tlie  other  members  of  the  order,  bitter. 

0CHKACEJ5. 

Ochna  Mooniy  Thw.   "  Mal-kaera,'*  S. — Wood  small,  but  very  tough. 
Gomphia  angustifolia,  ValiL   "  Bo-kaera-gas,'*  S. — Wood  laiger  than 
the  above ;  very  hard  and  tough. 

CSLASTRACEiS. 

Pleurostylia  Wightii^  W.  et  A.  "  Pyaru,*'  S. — Common,  but  not  lai^e. 
A  white-coloured  wood. 

Kurnmia  Ceyalnica,  Am.  "  Pelengas/*  S. — ^A  large  tree,  but  timber 
not  in  great  request. 

Zizyphm  jujvba.  Lam.  "  Maha-debara,"  S.,  "  lUaua,"  T.,  Masan,  Por- 
tuguese.— ^A  well-known  and  cultivated  fruit-tree.  Wood  hard,  tough, 
and  heaN'y,  but  of  small  diameter. 

Terebinthace^. 
Mangifera  indica^  Linn.  "  Aetamba-gaba,*  S.,  "  Ma-marum,"  T.— In- 
digenous.  One  of  the  most  gigantic  of  our  forest  trees  ;•  Colombo  to 
Batticaloa ;  common ;  fruits  size  of  an  English  plum ;  wood  a  very  com- 
mon one  for  inferior  purposes. 


April  1,  1864] 


THE  TECHNOLOGIST. 


THS  nXBEB  TBEE8  OF  CETLOK.  409 

Anacardium  occtdentdUj  Lixm.  JCaja-gaB,"  S.,  from  ita  original 
Soath  American  name  **  Acajou." — ^Naturalised  in  Ceylon. 

Semecarpiis. — Several  species,  imder  the  name  of  Badula,"  are  used 
as  timber-trees. 

Campnospemum  zeylanicum,  Thw.  Aridde,"  S. — ^A  handsome  wood, 
not  much  known. 

Odina  toodier,  Roxb.  "  Hik-gas,"  S.,  "  Othe-marum,"  T.^ne  of  the 
very  useful  trees  of  the  island.  The  heart-wood,  as  "  Hik-karotura," 
when  long  and  weU-seasoned,  is  a  dark  coloured,  useful,  and  ornamental 
wood. 

Evia  amara.  Comm.  Aembarsena-gaha,"  S. — A  quick-growing  tree, 
often  planted  with  the  above  in  fences.  Used  in  Java,  whilst  growing, 
as  one  of  the  trees  to  support  telegraph  wires. 

Protium  caudatum^,  et  A.  "  Kiluvy/*  T. — ^This  and  another  species 
or  genua  called  Mook4dluvy"  T.,  (Balgamodendron  f)  are  the  most 
common  fence  plants  in  Jaiiha,  and  about  the  handsomest  and  best  in 
the  Island  ;  wood  soft 

Canarium  Zeylanicum^  Blume.  "  Kaekima-gaha,"  S. — ^A  large  tree, 
common  ;  produces  a  balsamic  gum  resin  much  sought  after. 

HOHALINB^. 

BlackwUUa  Ce^lanica^  Gardner.  Liang-gaha,"  S. — A  common  tim- 
ber tree. 

LiauMiNOs^. 

JSschynomene  aspera,  and  JK.  Indica,  Linn.  "  Diya-Siembala,"  S., 
"Shola,"T. — The  pith  hats,  &c.,  are  made  from  a  spongy  substance 
generated  on  the  stems  of  these  plants  when  growing  in  water,  as  they 
generally  do. 

Erythrina  Indica^  Lam.  «  Erabadu-gaha,"  S.,  "  Muruku,"  T.—The 
famous  Mootche-wood  of  India;  a  light,  spongy,  wood  ;  models,  floats, 
bungs,  &&,  made  of  it 

Butea  frondosGy  Roxb.  "  Gas-kaela,'*  S. — ^Wood  said  to  be  hardly 
distinguishable  from  teak ;  flowers  used  for  cleaning  gold. 

Pterocarptu  marsupium,  Roxb.  "  Gani-malu-gaha,"  S.,  "  Vangay- 
marum,"  T. — ^A  useful  timber  tree ;  one  of  the  gum  kinos  obtained 
from  it. 

P.  Indica,  Willd.— A  fast-growing  and  handsome  tree,  which  pro- 
duces the  Lingoa  and  Kyabooka  wood  of  commerce. 

Pongamia  glabra,  Ventn.  "  Magul-Karandu,"  S., "  Ponga-maruma," 
T.— Conflicting  opinions  as  to  the  usefulness  of  its  wood. 

Fissicalyx  .  ?  Bentham,  Dalbergia  Mooniana,  Thw.  "  Naedun, 
or  Nandu,"  S. — ^A  large  tree ;  wood  dark-coloured,  and  valued  for 
furniture ;  now  scarce  and  dear. 

Tamarindus  officinalis,  Hooker.  "  Seiambala,"  S.,  "  Poolia-marum," 
T. — ^The  roots  and  heart-wood  of  old  trees  superior  in  colour,  Ac,  to 
Calamander  wood. 
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Cassia  FUtula^Unn.  "^cela,"  8.,  "Koanay,"  T.— -Wood  close- 
graiued,  but  small  and  carved  'y  used  for  tom-toms,  and  all  parts  in 
medicine  or  the  arts. 

C.  Florida,  VahL  "Waa-gas,"  S. — ^Wood  extremely  hard  and 
durable. 

C.  Timoriensisj  D.  C.  "  Aramana,"  S. — ^Heartwood,  bard  and  black, 
like  ebony. 

Jonesia  Asaha,  Roxb. — ^This  can  scarcely  be  a  timber  tree. 

THaUum  ovoideum,  Thw.  Gal-syambala-gas,"  S. — ^Wood  strong  and 
handsome  ;  well  adapted  for  ornamental  furniture. 

Cynametra  ramiflora,  Linn.  "  Gal-Mendora-gaha,"  S. — serviceable 
wood,  but  most  not  be  confounded  with  the  Mendora.  See  Dipterocarjpm, 

Bauhinia  lomentosay  Linn.  Petan/*  S. — ^Wood  dark  and  heavy,  but 
BmalL 

Adenanthera  pavonina.  Linn.  "  Madatiya-gaha/  S.,  "  Auny  Koon- 
dnmany,*'  T. — ^Timber  valued  for  its  solidity  ;  the  heart-wood  of  old 
trees  of  a  deep  red  colour,  and  called  coral-wood;  very  hard  and 
durable. 

A.  hicolor,  Moon.  "  Mas-moru-gaha,"  S. — A  very  ornamental  tree ; 
timber  smaller  than  the  above. 

Dichrostachys  cinerea,  W.  et  A.  '*  Andara,"  S., "  Vudutala-maram,"  T. 
— -A  small,  crooked  tree,  most  abundant  in  Jaffna ;  a  hard,  heavy,  and 
dark-coloured  wood,  and,  perhaps,  without  exception,  the  toughest  wood 
in  Ceylon. 

Acacia  ehurnea,  "Willd, — North  of  the  island. 

A.  toinefrtosa^  Willd. — "  Ani-muUer,'*  T. — North  of  the  island. 

A.  hucophleay  Willd.    "  Katu^ndara,"  S.,  "  Velvaylam,"  T. 

A.  Catechu,  Willd.   "  Rat-kihiri-gas,'*  S.,  "  Wodahalay,"  T. 

All  the  foregoing  Acacias  are  indigenous ;  and  with  A.  Amhica^ 
Willd,  cultivated  in  Ceylon,  produce  hard,  small,  and  curved  timber. 

Alhizzia  Lehbekf  Benth.  ** Suriya-mara,"  S.,  Vaghay  maram,  f."— 
Wood  used  for  bullock-bandies. 

A.  odoratissima,  Benth.  "  Surre-mara,"  S.,  A.  amara,  Boivin  ;  A.  stipu' 
lata,  Benth. ;  "  Hulan-mara,"  S. ;  and  A,  procera,  Benth. — ^Not  indigen- 
ous ;  are  all  useful  woods. 

Pithecolobium  bigeminum,  Mart.  "  Kalatiya-gaha,"  S. —  Not  mucli 
used. 

P.  dulce,  Benth.  "  Gorkapulli,"  T.— The  Madras  fence  plant,  now  so 
common  in  Colombo,  is  a  rapid-growing  tree. 

The  plants  of  the  fast-growing  Dalbergia  Sissoo,  said  to  form  a  valu- 
able timber  tree  in  twenty  years'  time,  and  so  freely  distributed  over  the 
island  in  1844,  have  grown  well  in  several' of  the  provinces  ;  but  some 
of  those  planted  in  the  fort  of  Colombo  fell  last  year  from  the  effects  of 
dry  rot,  or  some  other  fungus  which  attacked  their  roots. 

A  species  of  Dalbergia  produces  the  famous  Bombay  blackwood,  bo 
like  rosewood,  and  so  commonly  used  for  furniture. 
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HpMmgn  oeiTHeoM.— A  tree  growing  in  Colombo,  produces  a  gum 
said  to  be  the  aoaice  of  copal ;  wood  veiy  eoit  and  brittle. 

ROSACSJS. 

Ps^eum  z^lanieum,  Qaezt  Gal-mora-gaha,"  S. — It  ia  most  likely  a 
species  of  Nepkelimwi,  The  plant  emits  the  greatest  heat  on  being  burnt, 
a  Teiy  important  Dbu^  m  Ceylon,  where  coab  are  often  scarce  and  dear, 

COKBBBTAGU. 

Ltmnitzera  raeemoia,  Willd.  Beriya,'^  S.— Affects  the  same  places 
as  the  mangroves,  where  the  sea  generally  has  access.  Timber  small, 
wood  solid  and  heavy,  nonarkably  strong  and  durable,  and  much  used 
for  posts  and  other  parts  of  houses  of  natives. 

Canocarpus  laH/olia,  Roxb.  "Dawn-gas,"  S.,  "  Veckalie,"  T.— One 
of  the  laigest  timber  trees  on  the  Circar  mountains  ;  wood  univeisally 
esteemed  for  almost  every  economical  purpose.  Towards  the  centre  it 
is  of  a  chocolate  colour,  and  is  then  exceedingly  durable.  For  house 
and  ship-building,  the  natives  reckon  it  superior  to  every  other  sort, 
Kmnbuk  and  Teak  excepted.  A  variegated,  hard,  close-grained  wood. 
Found  in  open  grassy  places,  and  to  the  north  of  Eandy,  up  to  an  eleva- 
tion of  l,aoo  feet 

TerminaUa  Belerica,  Roxh.  "Bulu-gaha,"  S.,  «Tanikai,'»  T,— From 
the  sea-coast  to  the  open  Patenas  of  the  interior,  where  it  is  a  very  com- 
mon tree.  Wood  used  for  coffee-casks,  packing-cases,  catamarans,  grain 
measures.  Sec  Its  dried  fruits  (Myrobalans),  like  those  of  JEyU  Marmelos, 
are  both  astringent  and  laxative,  as  rhubarb  is. 

r,  Chebulay  Retz.  « Aralu-gaha,"  S,  « Kadukoi  -  marum/'  and 
"Pilla-murdah-marum,"  T. — ^Wood  dark-coloured,  heavy,  and  hard; 
heart  part  used  for  superior  furniture,  &c.,  but  cross-grained  and  difficult 
to  work.   Fruits  (also  Myrobalans),  the  ink-nnts  of  the  bazaars. 

T.  parviflora,  Thw.,  Comhretium  decandrumy  Moon.  "  Hauipalanda," 
B.— Abundant  in  Ambegamoa  and  in  margins  of  woods  in  the  Central 
Province  up  to  4,000  feet  Also  common  near  Colombo.  The  wood  is 
▼ery  hard  and  heavy. 

Pbntaptbea. 

T,  glahroy  W.  et  A,  T.  alatay  Moon.  *<<Kumbuk,'»  S.— A  majestic 
tKe>  from  Belligam  northwards  to  Jaffna,  and  from  thence  to  Batticaloa, 
as  well  as  in  the  central  parts  of  the  island.  Wood  dark-coloured,  very 
^ard,  heavy  and  strong,  inch  bars  bearing  430  to  450  lbs. ;  used  in  house 
Wlding,  for  boats,  canoes,  &c. 

MSLABTOHACSA. 

MmeeyUm  capiteUatumy  Linn.,  ^  Welli-kaha,**  S.,  and  M,  umhellatum^ 
Burm, "  Kora-kaha,'*  S. — ^Wood  small  but  very  tough,  and  in  great  re- 
quest as  switches  by  bullock-drivers,  heuce  the*  origin  of  the  Tamil 
"Suatche." 
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MTRTACBiB. 

Eugenia  WiUdenovU,  D.  0.  **  Tambeleya  and  Kotala-gas,"  8.,  "  Kyan 
and  Pandy-kyan,"  T. — At  Trincomalie,  where  it  is  one  of  the  useful 
timber  trees. 

E,  Mooniana,  Wight  **  Pini-baru/  S. — small  but  hafd  and  Veiy 
tongh  wood,  for  handles  of  hammers,  for  stone-breakers,  &c 

Jambosa  aquea,  D.  C.  "  Wal-jambu,"  S.— A  small  tree,  wood  white 
and  soft. 

Syzigium  carophyllifoUum,  D.  C,    "  Madan/'  S.,  "  Navel-mamm,"  T. 
The  black  fruits,  which  are  about  the  size  of  Engli^  damsons,  are 
sold  in  the  bazaars.   A  very  common  tree  from  Jaffna  to  Colombo,  but 
wood  small  and  curved.   Used  for  knees  of  boat%  and  varions  useful 
purposes. 

S.  p&lyanthum^  Th.  "  Batta-Domba,"  S.— An  ordinary  wood,  but 
not  so  plentiful  as  the  above. 

jS.  androsannoide»y  Eug.  CordifoUa^  Wight— A  middle-sized  but  very 
handsome  tree.   Too  scarce  for  the  wood  to  be  generally  serviceable. 

&  sylvestr^i  Wight  ^  Alubo-gaha,"  S.-^A  large  common  tree,  used 
in  house  building. 

S.  neesianumy  Amott.  Panu-kaera,'*  S.-^A  small  timber  tree  found 
in  the  western  province.  The  "  Damba,"  S.,  a  good-sized  tree,  producing 
a  fragrant  gum  and  useful  timber,  is  a  species  of  this  genus,  if  it  be  not 
S,  Gardueri  of  Thwaitea  The  other  species  are  also  likely  to  produce  a 
good  timber. 

Aemena  ze^fijardcay  Thw.   "  Goda-maranda/'  S. — ^A  small  myrtle-like 
tree,  very  ornamental,  but  timber,  though  tough,  small  and  curved. 
Barbingtoniacejb. 

Barringtonia  speciosa,  Linn.  "  Moodilla,"  S. — ^An  umbrageous  line 
tree,  affecting  the  mouths  of  rivers,  but  too  scarce  to  be  generally  use- 
ful   Wood  red,  equivalent  to  mahogany. 

B,  actUangulumy  Gaert.  « Ela-midella,"  S.— Wood  small,  but  de- 
scribed as  similar  to  the  above. 

Careya  arhorea,  Roxb.  "  Kahata-gaha,"  S.,  "  Pailae-marum,"  T.— A 
common  tree  from  the  coast  up  to  the  Pattenas.  Bark  very  astringent 
as  its  Singhalese  name  implies,  and  used  for  slow  matches  and  cordage 
in  India.  Its  flowers  and  calcyces  are  a  famous  dmg  of  the  bazaars, 
under  the  name  "  Wagapul."  Its  wood  is  described  as  useless  in  India, 
while  in  Pegu  it  is  said  to  form,  with  the  Barringtonias  above,  the  chief 
materials  oi  which  the  carts  of  the  country  are  made.  Red,  and  like 
mahogany. 

Anisophyllea  zeylanicay  Benth.  "  Wellipyana,**  S. — ^For  common 
house-buil  dings. 

Rhizophoraobjb. 
Of  this  order,  the  genera  Rhizophora,  Bruguiera,  Eanilla,  and  Oeriopi, 
form  the  chief  plants  composing  the  Mangroves,  which  affect  the  sides  of 
marshes  all  round  the  island.   The  timber  of  some  is  used  in  common 


Apbxl  1,  1864.]        THE  TECHNOLOGIST. 


THB  TIMBKB  TRBBS  OF  CSTLON.  413 

hoTise-biiildiiig,  and  the  barks  of  othen  are  the  chief  ingredients  in  tan- 
ning and  dyeii^  eoontiy  leather. 

CaralHa  integerrintOj  D.  0.  ^  Dawata-gaba,"  S. — A  conunon  and 
shady  tree,  like  the  ^  Goraka,"  or  Gamboge  tree  ;  from  the  coast  to  3,000 
feet    'll^imber  strong  and  ornamental. 

Anstrutheria  zeylanica^  Gardner.— Galle  and  Trincomalie.  No  use 
of  its  known. 

Ltthbariacejs. 

Laws^nia  alba.  Lam.  Marithoudi,**  T.  and  8.—- Ooontiy  mignonette. 
Tree  small,  but  wood  tough ;  a  good  fence  plant ;  the  Oamphire  "  of 
the  •  *  Song  of  Solomon.'' 

LagerHrmma  regiwj^  Boxb.  ^  Maru-ta*gah%*^  S.,  Kadalirpua,*'  T. — 
Timber  used  for  casks,  and  various  useful  purposes. 

Sounsra^  adda,  Linn.  Gedi-kilala,"  S.--<]le7lon  cork-tree,  found 
in  swamps,  common.  Wood  light  and  white  ;  used  for  models  of  boats, 
&a ;  said  to  be  a  better  substitute  for  coal  in  steamers  than  any  other 
kind  of  wood.  The  curious  white,  spongy,  spindle-like  columns,  which 
are  thrown  up  from  the  roots  of  this  tree,  are  used  as  corks  for  the  tart- 
fruit  bottles,  &c.,  for  models,  and  for  lining  the  inside  of  insect  cases. 
It  is  adhesive,  and  easily  pierced  by  a  pin. 

Arali^gsa,  oe  Ivy-FahiXiX. 

Bederd  exaUata,  Thw.  "  Qoda-Itta,"  S. — laige  tree  of  the  moun- 
tains, with  handsome  digitate  leaves.   Wood  soft. 

Aralia  papyri feruj  Hooker. — ^The  lamous  rice-paper  plant  of  China  ; 
has  been  introduced  into  Ceylon,  and  several  plants  of  it  are  growing  in 
the  Fort  Garden. 

AliANaiAGEiB« 

Alamgium  Lanarkii^  Thw.  "  Eepetta,"  (?)  S., "  Alangi-maram,*'  T.— 
A  small  tree.   Wood  tough  and  elastic,  but  scarce. 

RUBIACB^,  OR  THE  CoFPEB  AND  CiNCSONA  FAMILY. 

Nducka  coadunata,  Roxb.  "  Bak-mee-gaha,"  S. — ^A  common  tree. 
Wood  light  and  tough  ;  used  for  sandals,  common  almirahs,  doors,  &c, 

Cadamba,  Roxb.  "Falamba,"  S.,  and  iV.  cordifolia^  Roxb., 
"  Kolong-gaha,"  S. — ^produce  timber  which  is  used  for  house-building 
and  common  purposes. 

Uncaria  Gambier,  Hunter. — Is  quite  a  common  plant,  near  Colombo 
and  Galle,  Deltotte,  and  Doombera.  The  extract  from  it  is  the  Gambier 
or  Terra  Japonica  of  commerce,  found  to  be  an  excellent  preservative 
for  timber,  especially  against  the  attacks  of  the  Teredo. 

Morinda  bracteata,  Roxb.   "  Ahoo-gaha/*  S.,  and  if.  exersta,  Roxb. 
Manja- woenna,"  T. — ^Roots  of  both  used  as  a  dye. 

M,  umbeUala,  Linn.  Maharkiri-wael,"  S.— -The  long  scandent 
stems  of  it  used  for  ropes  and  to  tie  fences. 
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Seriua  Ceylanka,  Thw.—Dysadidendron,  of  Gardner,  is  a  fetid  wood, 
but  mast  not  be  confounded  with  the  Guraenda"  elsewhere  given. 

CanthiuM  ditlymumj  Gaeit.  Pomwa-maia,"  S. — cominon,  but 
email  and  curved  tree. 

Timonius  JamboseUay  Thw.-^A  common  tree,  likely  to  be  a  UBeM 
tim1>er. 

Of  the  genus  Coffea  we  have  two  species,  and  a  doubtful  one,  indi- 
genous to  Ceylon,  and  I  have  seen  trees  of  the  real  coffee  plant  in  the 
forests  of  Deltotte,  upwards  of  20  feet  high,  and  3  to  4  inches  in 
diameter,  with  a  hard,  white,  close-grained  wood.  These  were  escapes 
from  the  coffee  estates  of  course. 

Ixora  parmfloray  Vahl.  Maharratambala,"  S.  «Soowen-dee 
Cuttay,  and  Karan  Cuttay,**  T. — A  small  sized  tree,  wood  ^ployed 
for  beams  and  posts,  but  its  c\dei  use  is  for  chnles  "  or  torches,  as  it 
bums  readily,  and  is  thus  used  by  travellers  at  night  in  Indisr-it  i» 
hence  called  the  torch-tree. 

Scgpkostachys  coffeoides,  Thw.  Wat-kopec,"  S.— Froduoes  a  close 
grained  white  wood,  used  at  Galle  for  inlaying. 

Stylocaryne  WeherOj  A.  Rich.  Tarana,"  S. — ^Produces  an  exceed- 
ingly hard  and  tough  wood,  much  used  for  fences,  hurdles,  &c 

Oriffithia  Gardneri^  Thw.  Atu-kaetiya,"  S. — ^A  small,  handsome, 
flowering  tree,  produces  an  ordinary  timber. 

Gardenia  kUi/oUa,  Ait  <'Gallis-gas  or  Lakada-tarana,*^  S.— A 
small  tree,  with  wood  nearly  equal  to  box -wood. 

Wendlandia  Notoniana,  WalL  "  Bawan  or  Rawen  Iddala,"  S.— A 
tall  shrub  or  very  small  tree ;  used  for  common  house  buildings ;  very 
durable  under  groimd.   The  sticks  make  excellent  fences. 

(To  be  continued.) 


THE  EXTENSION  OF  TEA  PLANTATIONS  IN  INDIA. 

There  is  no  culture,  peihaps,  that  is  occupying  more  attention  jnst 
now  amongst  European  capitalists  in  India  than  tea. 

A  very  useful  report  was  addressed  to  the  Madras  Gk)ve!*nment  in 
1860,  by  Dr.  Cleghom,  the  Conservator  of  Forests,  on  the  suitability  of 
various  places  in  that  Presidency  to  the  growth  of  the  tea  plant,  from 
which  we  make  the  following  extracts : 

I  have  found  it  imposRible,  owing  to  my  other  engagements,  to  visit 
the  tea  plantations  at  Caldoorty  and  Udagiri.  I  regret  this,  as  the 
vegetation  of  that  pait  of  the  Travancore  temtory  is  most  luxuriant, 
and  the  lofty  ranges  stretching  towards  the  Pulnies  have  been  less 
explored  than  any  other  part  of  the  Malabar  Ghats. 
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"I  have  collected  from  my  journal  a  few  notes  made  during  my 
tours  upon  the  tea  plants  seen  in  different  districts  of  the  Pi-esidency. 

"Shbvaboy  Hills,  4,000  feet  high.— There  are  several  well  grown 
ti-ees  at  Yercaud,  introduced  by  G.  Fischer,  Esq.  ;  these  have  not  been 
picked  or  pruned,  and,  indeed,  have  been  left  to  nature,  but  are  growing 
vigorously  nevertheless. 

^  OoOBQ,  4,500  high  ;  rainfall,  120  inches  ;  mean  temp.,  68  degrees. 
—A  case  of  plants  was  brought  from  China  by  Colonel  (Lieutenant 
General)  Dyce  in  1843  ;  these  fhow  trees)  appear  to  me  over  luxuriant, 
producing  a  rapid  growth  of  leaves,  and  not  bearing  seed  with 
regularity 

"  NuNDiDRooG,  4,800  feet  high. — number  of  plants  have  lately 
been  sent  to  this  hill  sanatarium  ;  they  were  beginning  to  droop  in  the 
li&l  B^h  garden.  Bangalore,  but  there  is  hope  of  their  thriving  in  their 
new  location.  *  The  mean  temperature  of  Bangalore  is  76°,  and  the 
average  rainfall  36  inches.*  The  climate  being  too  dry  and  too  hot,  the 
plants  necessarily  become  dwarfed. 

"  Bababooden  Hills,  6,600  feet  high  ;  rainfall  and  mean  temp,  not 
known. — Four  plants  from  General  Dyce's  stock  were  received  from 
Mercara  in  1847 ;  these  grew  well  without  care.  A  packet  of  fresh 
China  seeds  was  sent  last  year.  Colonel  Porter,  Superintendent  of 
Nuggur,  raised  twenty-three  plants  above  Ghdt  near  the  Sicar  bungalow; 
and  a  number  of  seedlings  have  been  planted  out  about  a  thousand  feet 
lower  by  Mr.  Denton,  coffee  planter. 

"  NiLGiBi  Hills. — a.  Ooonoor,  6,000  feet  high  ;  rainfall,  65  inches. 
—A  full  report  of  Captain  Mann's  plantation  is  recorded  in  *  Proceedings 
of  Government,'  No.  1272,  dated  21st  September,  1859. 

Besides  this,  there  are  a  few  plants  at  the  undermentioned 
places— 

"  h.  Ootacamund,  7,300  feet  high  ;  rainfall,  60  inches ;  mean  temp., 
68  degrees. — Introduced  or  raised  by  Mr.  M'lvor,  Government  gardens, 
from  Sahamnpoor  seed,  and  by  General  F.  C.  Cotton,  at  Woodcote. 

"c.  Kaity. — ^Introduced  or  raised  by  Sir  S.  Lushington  and  Lord 
Elphinstone. 

"  d.  Kulhutty. — ^Introduced  or  raised  by  Mr.  Rae. 

"  Pulni  Hills,  7,100  feet  high. — Major  Hamilton  reported  that  a 
considerable  number  of  tea  plants  at  Kudaikamal  were  an  inch  or  two 
above  groimd,  and  appeared  fresh  and  healthy. 

Curt  ALLAH,  1,200  feet  high. — I  have  received  flowering  specimens 
&om  the  old  spice  gardens,  which  corresponds  with  the  standard  figures 
of  Then  Chinensis,  The  shrubs  are  20  years  old,  12  to  16  feet  high,  and 
where  the  seed  came  from  is  not  known. 

"  Travancorb  (Caldoorty :  altitude,  6,700  feet ;  rainfall,  150  to  200 
inches.  Vallymallay,  near  Udagiri :  altitude,  1,800  feet ;  rainfall,  160 
^  80  inches.  Athaboo,  near  Tinnevelly :  altitude,  3,200  feet ;  rainfall, 
150  to  40  inches).— Tea  trees  grow  luxuriantly  in  Messrs,  Binny  and 
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Co.'b  plantations  (formerly  Mr.  Hiixhani's),  40  miles  east  of  Qtdlon  on 
the  road  to  Cnrtallam,  and  from  whence  some  plants  were  procured  10 
or  12  years  ago,  which  were  planted  at  Vellymallay  near  Udagiri,  1,800 
feet ;  and  at  Athaboo,  near  Tinneyelly  frontier,  3,200.  At  both  places 
they  are  growing  luxuriantly. 

These  facts  are  taken  from  General  CuUen's  letter  to  the  Madras 
Gk>yemment,  and  I  may  state  that  some  seeds  received  from  him  were 
plauted  and  throve  on  the  Nilgiris  at  an  elevation  of  5,500  feet. 

"  In  tea,  as  in  all  cultivated  plants,  there  are  variations,  the  discnmi" 
nation  of  which  is  of  the  utmost  importance  commercially,  and  also  in 
an  economical  point  of  view,  but  I  have  not  materials  for  attempting  a 
precise  definition  of  these  differences.  This,  however,  is  known  that 
the  seed  having  been  obtained  from  different  parts  of  China,  the  intro- 
duced plant  varies  in  stature  exceedingly,  from  a  bushy  shrub  of  3^  feet 
to  a  ramous  tree,  25  feet  high.  There  ia  a  vast  di£ferenee  also  between 
the  narrow-leaved  forms  and  broad>leaved  specimens  in  some  of  the 
localities  mentioned. 

At  present  the  leaves  are  taken  indifferently  from  several  sorts, 
which  should  not  be  done,  when  preparing  tea  for  commercial 
purposes ;  and  the  means  of  manufacture  are  of  the  rudest  description. 

The  tea  shrub  of  commerce,  though  long  confined  to  Eastern  Asia, 
is  now  cultivated  far  beyond  the  linuts  of  China  and  Japan,  in  Java 
(under  the  Equator)  in  Assam,  the  North  West  Provinces  of  Hindustan, 
on  the  banks  of  the  Rio  Janeiro,  and  recently  in  North  America.  From 
the  published  reports  of  Mr.  Fortune  and  Dr.  Jamieson,  it  appears  to 
prefer  a  climate  probably  oi  67®  to  73®  mean  temperature.  Such  is 
nearly  the  mean  temperature  of  the  hill  slopes  near  Niintir,  Kotagiri^^ 
and  of  many  of  the  valleys  in  the  eastern  and  northern  slopes  of  the 
Pulni  and  Nilgiri  HiUs,  and  also  of  the  Bababooden  range  in  Mysore, 
and  of  Kudra  Muka  in  South  Canara. 

It  ought  also  to  be  observed,  as  illustrative  of  the  hardiness  of  the 
tea  shrub,  that  the  cultivation  extends  over  a  great  breadth  of  latitude 
(from  the  banks  of  the  Bio  Janeiro,  22j^®  south  latitude,  to  the  province 
of  Shan-ting  in  China,  36  j°  north  latitude),  and  that  as  we  recede  from 
the  equator,  the  lower  latitude  compensates  for  the  difference  of 
altitude.  The  Chinese  cultivate  on  the  lower  slopes  of  the  hills, 
whilst,  in  the  North-West  Provinces,  the  culture  is  carried  on  between 
2,000  and  6,000  feet" 

Dr.  MTherson,  Inspector  General  of  Hospitals,  writes,  under  date 
13th  June,  1862  ;— 

I  have  gone  over  extensive  fields  of  tea  in  the  Dutch  colony  of 
Java,  and  witnessed  its  manufacture  there  on  a  large  scale,  and  in  com- 
pany with  Dr.  Jamieson,  the  Government  Superintendent  in  Upper 
India,  I  have  gone  over  the  Government  tea  plantations  and  others,  in 
the  Deyra  Doon,  paying  much  attention  to  the  manufacture  of  the  leaf, 
and  I  am  persuaded  that  it  is  worse  than  useless  for  inexperienced 
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hands  to  attempt  to  produce  a  maiketable  article  firom  tea  grown  on  the 

Neilgherries  and  Shevazoy  HiUa. 

am  acqoainted  with  Mr.  Mann's  and  Mr.  Fischei^s  plantations  at 
these  places,  and  am  neisuaded  that  a  correct  system  of  manufacture  is 
alone  necessary  to  render  the  former  equal,  if  not  supenor,  to  that 
grown  on  the  lower  ranges  of  the  Himalayas. 

send  specimens  of  both,  from  which  the  Board  will  observe  the 
imperfect  manufacture  of  the  one,  compared  with  the  other.  The  leaf 
of  Mr.  Mann's  tea  has  evidently  not  passed  through  that  essential  early 
process,  without  which,  every  other  part  of  its  delicate  manipulations, 
before  it  becomes  a  marketable  article,  is  futile,  and  the  acridity  per- 
c^tible  in  its  infusion,  is  another  pro<^  that  the  first  process  of 
triturating  and  rolling  the  leaf^  after  its  £rst  scorching  has  been 
neglected. 

^'  The  tea  otherwise  excels  dther  Himalaya  or  Assam,  and  judging 
from  what  I  have  observed  elsewhere,  on  both  the  ranges  mentioned 
above  in  Coorg,  on  the  Pulneys,  and  on  Qallikonda  also,  there  are  vast 
spaces  where  the  plant  may  be  propagated  successfully. 

"  A  tea  plantation  is  a  far  more  certain  return  to  the  planter  than 
any  coffee  concern  can  be ;  for  with  tea,  grass  lands  on  slopes  shaded  by 
fruit  trees,  or  capable  of  irrigation,  are  available  for  its  cultivation, 
whereby  the  destruction  and  expense  of  removing  forests  as  in  coffee  is 
avoided,  and  the  leaf,  which  is  alone  consumed  in  tea,  is  a  much  more 
certain  return  than  the  coffee  berry. 

It  is  utterly  impossible,  however,  satisfactorily  to  carry  out  the 
several  parts  of  the  process  of  preparing  the  tea  for  the  market,  by  descrip- 
tion alone.  Everything  relating  to  it  is  simple  when  acquired.  The 
character  of  our  hills  for  the  growth  of  the  plant  will  be  injured,  if  an 
article  such  as  Mr.  Mann  has  manufactured  be  sent  to  market  in 
Europe. 

^^Mr.  Mann's  tea  plantation  at  Ooouoor  was  commenced  about  11  or 
13  years  ago.  It  was  formed  from  seedlings  brought  in  Wardian  cases 
from  Chiua,  and  seeds  from  the  same,  all  these  having  been  selected  (I 
^lieve)  by  Mr.  Fortune  in  some  of  the  best  tea  districts  of  the  country. 

''The  present  state  of  the  plantation,'  as  far  as  I  can  ascertain,  is 
this  :^ 


''The  later  cultivation  has  been  from  seeds  produced  by  the  early 
trees. 

"  From  February  to  June  (the  crop  season)  of  this  year,  tea  has  been 


*,uw     „       „  o  „ 

2,000     „      „  S  „ 

12,000     „      „  1  „ 


2,400  plants,  age  about  11  years. 
4,000     „      „  8  „ 


20,400  say  at  1,208  per  acre,  17  acres. 
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prepared  from  the  crop  oi'  leaves  picked,  to  the  amount  of  2,000  lbs. 
weight. 

^*  It  has  thus  been  established,  that  the  real  tea  plant  of  commerce 
will  grow  fruit,  mature  seed,  and  supply  a  crop  of  leaves,  at  Coonoor. 
At  Ootacamuud  the  shrub  also  grows,  and  seeds ;  and,  thus  succeeding 
in  these  two  climates  of  the  hills,  their  general  surface,  in  suitable  soil 
and  situation,  may  be  deemed  equally  adapted  to  the  favourable  growth 
of  the  plant.  I  may  observe  that  I  believe  Mr.  Mann  was  induced  to 
select  Coonoor  for  his  experimental  cultivation,  because  it  had  been 
pointed  out  by  the  late  Dr.  TurnbuU  Christie,  an  eminent  naturalist,  as 
the  most  likely  climate  for  its  success. 

"  With  all  the  conditions  of  its  favourable  growth  as  a  plant  estab- 
lished, there  has  still  remained  to  be  determined,  whether  its  produce 
waa  really  a  merchantable  article  ;  whether,  in  fact,  the  climate  of  the 
Neilgherriea  admitted  of  the  tea  leaf  carrying  the  flavour  of  good  con- 
sumable tea.  "Repeated  rough  trials  seemed  to  speak  unfavourably  on 
this  point.  About  25  years  ago,  Mr.  Sullivan,  th«n  collector  of  Coim- 
batore,  sent  some  prepared  tea  leaves,  taken  from  a  shrub  at  Ootacamund 
to  Madras,  but  the  infusion  from  them  was  pronounced  execrable. 
Subsequent  trials  had  pretty  nmch  the  same  result,  and  even  when  the 
leaves  were  taken  from  the  better  plants  of  Mr.  Mann's  plantation,  and 
prepared  with  more  care  and  a  little  more  knowledge,  th©  least  un- 
favourable opinion  thoX  could  be  pronounced  upon  the  tea  by  Dr. 
Cleghorn  was,  that  it  was  *  not  palatable.*  Such  results  have  sufficed 
to  deter  others  from  embarking  in  the  adventure,  Mr.  H.  Roe  alone 
having  had  sufficient  confidence  in  his  own  judgment  to  engage  (iu 
1861)  in  tea  cultivation  at  Sholoor.  Mr.  H.  Mann  had  left  Coonoor  to 
settle  in  Coorg  almost  immediately  after  the  outset  of  his  tea  plaota- 
tion,  he  considering  that  what  he  met  with  from  local  authority  was  the 
reverse  of  encouragement  to  his  costly  experiment. 

"  But  there  seems  much  reason  to  believe  that  the  tea  prepared  from 
plants  growing  on  the  Neilgherries  has  been  thus  unpalatable  because 
of  its  defective  manipulation  ;  that  the  acrid  taste  so  constantly  com- 
])lained  of,  even  when  the  proper  leaves  have  been  selected  for  the 
manufacture,  haa  resulted  from  the  want  of  a  right  manufacturirg 
apparatus,  and  from  an  ignorance  of  the  necessity  of  every  particle  of 
moisture  being  removed  from  the  leaves,  and  of  how  to  effect  it  Mr. 
Mann's  native  overseer,  Ponnambalum,  though  he  has  shown  a  good 
deal  of  skill  in  his  mode  of  treatment,  has  been  unavoidably  ignorant 
of  the  correct  style  of  manipulation,  and  generally  his  tea  has  had  a 
musty  smell  and  an  acrid  flavour.  But,  on  the  other  hand,  when 
accident  (perhaps)  has  caused  one  picking  to  be  better  prepared  than 
ano  her,  tasters  have  found  this  passable  ;  his  tea,  moreover,  has  for  the 
past  two  years,  found  a  ready  sale  at  a  fair  price  in  the  bazaar,  and 
partially  iu  a  shop  ot  Ootacamund  ;  it  has  shown  decided  improvement 
by  being  kept ;  and  last  year  (of  which  I  can  speak  from  personal 
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knowledge,  my  friend  Mr.  Mann  having  asked  me  to  direct  niattora  at 
his  tea  garden  for  him,  on  his  departure  for  England  at  the  beginning 
of  the  year)^  the  result  of  partial  experimeuts,  made  in  putsuance  of 
instruction  gathered  from  books  was,  that  some  parcels  of  tea  were  so 
good  in  flavour  and  perfume,  that  I  found  a  pinch  added  to  the  ordinary 
China  tea  sold  in  the  Ootacamund  market,  impart  to  the  latter  a  most 
agreeable  flavour.  This  apparent  strength  in  the  tea,  if  found  to  be 
really  present,  would  give  it  a  similarity  to  those  of  Assam,  whose  vulue 
consists  in  their  imparting  a  flavour  to,  and  improving  other  and 
ordinary  teas.  There  is  in  all  this  great  encouragement  to  expect  that 
tea  cultivation  on  the  Neilgherries  may  yet  prove  an  extended  and  pro- 
fitable industry. 

*'  T  may,  in  conclusion,  draw  attention  to  the  fact  that  the  2,000  lbs. 
of  tea  picked  this  year  from  Mr.  Mann's  gaixlen,  were  so  from  scarcely 
over  five  acres  of  cultivation,  and  that  there  would  probably  have  been 
much  more,  but  for  the  failure  of  rain  at  a  particular  time.  The  quan- 
tity actually  picked,  however,  averages  400  lbs.  per  acre,  which  is  a  very 
favourable  i-eturn  if  the  tea  prove  of  the  quality  that  there  seems  some 
show  of  reason  in  anticipating.  And  I  may  mention  that  I  know 
visitors  from  Bengal  in  late  years,  civilians,  military  officers,  and  mer- 
chants, officially  connected  with  tea  cultivation  or  directly  interested  in 
it,  to  have  expressed  strong  and  decided  opinions  as  to  various  parts  of 
the  Neilgherry  hills  being  well  adapted  and  very  promising  for  the 
same  cultivation. 

"  This  valuable  plant  has  been  found  wild  in  Upi)er  As5?am  and 
Cachar,  whilst  its  congeners  abound  on  the  Nilgiii  and  otluT  niountuin 
r«inges  of  the  Presidency.  In  the  case  of  Captain  Mann*s  platitat  o.i  near 
Kunur,  we  have  the  opinion  of  four  competent  judges  that  the  experi- 
ment had  entirely  succeeded  as  regards  the  growth  of  the  plant. 

"  It  now  only  remains  to  prove  the  merchantabk*  character  of  the 
leaf,  and  this  I  hope  will  soon  be  tested. 

So  far  as  I  can  judge,  the  aid  of  a  few  practised  manipulators  is 
all  that  is  required  to  conduct  the  manufacturing  processes. 

"  Much  useful  information  will  be  obtained  from  Fortune's  works, 
especially  his  *  Visit  to  the  Tea  Districts  of  China,'  and  *  A  Short  Guide 
to  Planters  cultivating  Teas  in  the  Himalayas  and  Kohistan  of  the 
Punjab,'  by  Dr.  Jamieson.  Intending  tea  planters  ought  also  to  study 
carefully  Mr.  Ball's  excellent  work  on  the  *  Cultivation  and  Muhufacture 
of  Tea,'  and  the  *  Theory  of  Horticulture,'  by  Professor  Lindloy,  a 
knowledge  of  the  principles  of  culture  being  indispensable  to  success." 

Sir  Emerson  Tennent,  in  his  work  on  *  Ceylon,'  says  : — "  The  tea 
plant  has  been  raised  with  entire  success  on  the  estate  of  Messrs.  Worms, 
at  Rothchild,  in  Pusilawa,  but  the  want  of  any  fkilful  manipulators  to 
collect  and  prepare  the  dry  leaves,  renders  it  hopeless  to  attempt  any 
experiment  on  a  large  scale  until  assistance  can  be  procured  I'roin  China, 
to  conduct  the  preparation."— Volume  I,  page  90. 
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"  The  plants  thrive  surprisingly,  and  when  I  saw  them  they  were 
covered  with  bloom.  But  the  experiment  was  defeated  by  the  impossi- 
bility of  finding  skilled  labour  to  dry  and  manipulate  the  leaves.  Should 
it  ever  be  thought  expedient  to  cultivate  tea  in  addition  to  coflfee  in 
Ceylon,  the  adaptation  of  the  soil  and  climate  has  thus  been  established, 
and  it  only  remains  to  introduce  artizans  from  China  to  conduct  the  sub- 
sequent processes.'* — ^Volume  II,  page  252. 

In  an  official  reply,  dated  3l8t  October,  1860,  the  Secretary  to  the 
Government  states  : — "  I  have  perused  with  much  interest  the  reports 
by  Dr.  Cleghom,  the  Conservator  of  Forests,  on  the  growth  of  the  tea 
plant  in  the  Neilgherries  and  other  parts  of  the  Madras  Presidency, 
which  accompany  your  letter  of  the  24th  August  last.  No.  90. 

It  is  satisfactorily  established  that  tea  plants  will  thrive  in  several 
different  localities,  but  no  attempt  appears  yet  to  have  been  made  to 
convert  the  produce  into  a  marketable  article  of  commerce.  I  agree  with 
you  that,  as  a  general  rule,  it  is  undesirable  for  Government  to  step  out 
of  its  way  to  aid  the  efforts  of  private  adventurers.  Considering,  how- 
ever, the  great  success  which  has  attended  this  branch  of  culture  in 
Assam,  and  in  the  Himalayas,  and  which  it  can  scarcely  be  expected 
would  have  been  attained,  at  any  rate  to  the  same  extent  or  in  the  same 
time,  if  the  initiatoiy  proceedings  had  not  been  taken  by  the  Govern- 
ment, I  shall  not  object,  if  it  should  appear  that  there  is  little  chance  of 
the  matter  being  taken  up  by  private  enterprise,  to  your  acting  on  the 
recommendation  of  Dr.  Cleghom,  and  obtaining  the  services  for  a 
limited  period  of  a  few  skilled  tea  manufacturers  from  the  North 
Western  Provinces,  which  it  appears  from  the  information  supplied  by 
Dr.  Jamieson,  might  be  procured  at  a  very  modeiate  cost. 

"  I  presume  that  under  the  rules  now  in  force,  the  difficulties  which 
were  apparently  experienced  by  Captain  Mann  in  obtaining  land  in  the 
Neilgherries  suitable  for  his  tea  plantation,  will  no  longer  exist" 

The  Conservator  of  Forests,  Madras,  in  his  report,  dated  the  Slst  of 
August,  1860,  further  remarks  :— "  Southern  India  promises  well  to 
afford  favourable  sites  for  the  growth  of  tea. 

*^  Numerous  experiments  have  been  made,  and  attended  in  several 
instances  with  marked  success,  as  regards  the  healthy  growth  of  the 
plant.  In  order,  however,  to  complete  the  exi)eriment,  and  allow  the 
tea  grown  in  the  Presidency  to  occupy  its  proper  place  in  the  market, 
it  is  necessary  that  the  art  of  manufacturing  it  should  be  introduced 
either  direct  from  China  or  from  Government  plantations  in  the  North 
Western  Provinces.  Unless  something  of  this  kind  be  done,  tea  grown 
in  Southern  India  cannot  attain  that  commercial  value  which  it  might 
probably  acquire,  were  it  generously  taken  up.  The  tea  shrub  is  re- 
markable for  its  hardiness,  the  cultivation  extending  over  a  great 
breadth  of  latitude.  It  prefers  a  climate  where  the  mean  temperature 
is  from  67  deg.  to  73  deg.  This  valuable  plant  may  be  seen  tt  several 
places  on  the  Nilgiri  and  Pulni  hills,  in  Coorg,  on  the  hill  sanatarinm 
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of  Nundidroogy  on  the  Shervaroy  and  Bababooden  hills,  at  Curtallumy 
and  in  vaiioua  parts  of  Travancore.  Although  tea  plants  have  been 
introdncedy  and  are  growing  at  each  of  these  localities,  they  are  not  all 
equally  proniisiDg  ;  and  the  place  in  the  market  which  any  of  them  is 
to  occupy  has  not  yet  been  ascertained,  and  cannot  be  so  until  the  in- 
troduction of  competent  manipulation  completes  the  experiment." 

North  West  Pbovinces. — Dr.  William  Jamieson,  Superintendent 
of  the  Botanical  Gardens,  North  Weetern  Provinces,  writes  from  Seha- 
runpore,  dated  12th  May,  1862  : — 

"  I  have  the  honour  to  lay  before  you,  for  the  information  of  the 
Honourable  the  lieutenant-Grovemor,  a  detailed  statement  showing  the 
manner  in  which  the  Government  tea  plantations  have  been  worked, 
and  the  results  obtained  during  the  last  season. 

The  out-turn  of  tea  during  the  last  season  shows  a  decrease  on  that 
of  the  former  year,  caused  by  the  great  drought  during  the  cold  weather 
and  months  of  April  and  May.  The  grain  crops  throughout  the  upper 
part  of  the  Doab  were  a  failure.  It  ought  not,  therefore,  to  be  a  matter 
of  surprise  that  the  yield  of  tea  shows  a*  decrease,  particularly  as  the 
chief  or  first  crop  of  leaf  almost  entirely  failed.  Considering  this,  the 
decrease  may  be  considered  small,  and  showing  how  admirably  the 
plant  is  fitted  for  the  Kohistan  of  the  North  Western  Provinces  and 
Punjab. 

"  The  quantity  of  tea  prepared  in  the  factories  was  as  follows : — 

KOWLAGHIR  FaCTOBY,  DeHEA  DhOON. 

•    Green  Teas^ 

 lbs.    .  lbs. 

Gunpowder   ......  199 

Imperial  Gunpowder    ....  182 

Hyson  150 
Young  Hyson  .      .  886 

Hyson  Skin  817 

  1,734 

Samples  sent  to  Exhibition   ...  .21 
Blacfc  Teas. 

Souchong      .      .      .      .      .      .  4,846 

Fine  Souchong  1,853 

  6,699 

Pouchong  3,244 

  3,244 

Bohea    .  3,284 


Total 


14,982\ 
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Paobee  PAcraEY  in  Qurhwal. 

Black  Teas,  lbs.  lbs. 

Souchong  2,697 

Pouchong  2,850 

Bohea  4,700 

  10,247 

Bhimtal  Factory  in  Kumaon. 
Black  Teas. 

Souchong  1,129 

Pouchoug      ......  64 

Bohea  75 

  1,269 


Total      .       .      .  26,498 
Hawul  Baugh  Factory  in  Kumaon. 


Green  Teas. 

Fine  green  tea      ....      .  521 

Hyson  skin  880 

  1,401 

;  Black  Teas, 

Souchong  2,707 

Bohea  2,952 

  6,660 

Ayab  Toli  Factory  in  Kumaon. 

Souchong  7,103 

Bohea  856 

  7,960 

Total     .      .      .  41,519 

Showing  a  grand  total  of    .      .      .  41,519 

But  if  there  has  heen  a  small  decrease  in  the  quantity  of  tea,  it  bas 
been  raet  by  an  increase  in  the  produce  of  seeds,  the  yield  being  2,220 
maunds,  or  79  tons ;  thus 

Kowlaghir  Plantation     ....   Mds.  860 

Paoree          „           .      .      .      .     „  260 

AyarToli      „            .      .      .      .     „  370 

Hawul  Baugh,,            .      .      .      .     „  460 

Bhimtal        „           .      .      .      .     „  250 


Mdfi,  2,220 

"  Add  to  this  produce  of  the 

Khangra  Plantation      .      .      .      .     „  1,416 

Mds.  3,636 

and  we  have  an  out-turn  of  3,636  maunds,  or  130  tons. 


April  1,  1864.]         THE  TECHNOLOGIST. 


TEA  PLANTATIONS  IN  INDIA.  423 

"  This  immense  produce  has  enabled  me  to  give  great  assistance  to 
private  planters  thronghout  the  Kohistan  of  Eumaon,  Gurhwal,  Dehra 
Dhoon,  and  Punjab.  The  large  quantity  of  2,513  maimds,  or  69  tons  of 
seeds,  have  been  distributed  gratis  to  them. 

"  In  addition  to  this  large  quantity  of  seeds,  large  numbers  of  seed- 
ling tea  plants,  amounting  to  two  millions  four  hundred  thousand,  have 
been,  or  are  being  distributed. 

But,  tbough  the  amount  of  seeds  and  plants  at  my  disposal  for  dis- 
tribution is  immense,  it  comes  far  short  of  the  indents  received,  new  par- 
ties seeking  other  fields  than  those  of  the  Kohistan  of  the  North-West 
Provinces  and  Punjaub  to  carry  on  tea  cultivation.  Thus,  last  season  a 
company  established  themselves  at  Hazareebaugh,  and  to  them  fifteen 
maunds  of  seeds  were  given.  To  the  Neilgherries,  too,  considerable 
quantities  of  seeds  have  been  sent,  through  Dr.  Cleghorn,  superinten- 
dent of  forests,  and  by  him  I  have  been  inforiued  that  Her  Majesty's 
Right  Honourable  Secretary  of  State  for  India  has'  sanctioned  the  en- 
gagement of  some  skilled  native  tea  makers  from  the  government  fac- 
tories, North-West  Provinces,  in  order  to  assist  tea  planters  in  the 
Madras  Presidency  to  prepare  tea. 

"  Financially,  the  tea  plantations  may  be  thus  considered : — 

Bs. 

To  41,519  lbs.  15  oz.  at  Rs.  1.  8.  per  lb.  .  .  62,279 
2,200  maunds  of  seeds,  at  20  rupees  per  maund  .  44,000 

Total      .      .    Rs.  1,06,279 
To  expense  of  working  the  plantations       .      .  48,000 

Balance    .      .    Rs.  58,279 
"  To  this  must  be  added  the  value  of  tea  seedlings  distributed, — ^viz. 
800,000  seedlings  at  3  per  100     ...      .  24,000 

Total  balance  .      .   Rs.  82,279 

"  Of  the  teas  prepared,  16,000  lbs.  are  being  packed  for  transmission 
to  London  for  sale  in  the  London  market,  and  the  remainder  will  be 
sold  by  auction  at  Almorah  and  Dehra  Dhoon,  in  conipliance  with  the 
orders  of  government.  Some  delay  in  packing  the  teas  has  occurred, 
owing  to  the  limited  establishment  of  carpenters,  which,  however,  is 
being  remedied. 

"  By  private  planters  the  demand  for  skilled  tea  makers  and  native 
overseers  to  superintend  their  factories  and  plantation  operations  is 
great,  and  to  many,  such  as  Messrs.  Dick,  Berkeley,  Troup,  Smith, 
Kny  ve«;t,  Mohur  Singh,  Ramnath,  &c.,  skilled  native  workmen  have  been 
given. 

"  Some  of  the  Chinese  tea  makers,  whose  time  of  service  had  expired, 
We  left  government  employ,  and  entered  that  of  private  parties,  being 
tempted  by  a  much  higher  rate  of  pay,  and  it  has  been  found  necessary 
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to  give  an  increase  to  the  remaining  tea  makers.  This,  however,  has 
heen  done  without  any  increase  to  the  establishment,  the  increased  pay 
being  more  than  met  by  l^at  of  the  men  who  have  resigned. 

From  the  Ealee  in  Kumaon  to  the  Kavee  in  the  Kohi&tan  of  the 
Punjaub,  the  cultivation  is  being  actively  and  ^ei^tically  corned  on 
both  by  European  and  native  capitalists  ;  and  the  day  is  not  fan  distant 
when  we  may  expect  to  see  tea  exported  from  the  British  HimalayaB  as 
its  staple  article  of  produce,  and  the  hills  made  lucrative,  instead  of  as  at 
present  a  drag  on  the  revenues  of  the  country. 

In  a  few  years  the  Dehra  Dhoon,  the  most  attractive  spot  in  the 
North  West  Provinces  to  the  European  settler,  will  become  a  great  tea 
garden.  In  ereiy  direction  in  it  tea  plantations  are  spriDgmg  up,  and 
the  two  things  wanted  to  make  them  there  aniv«»al  are,  in  the  eastern 
Dhoon  drainage,  and  the  western  Dhoon  water  for  drinking  purposes 
and  irrigation. 

Early  in  1856,  the  tea  plant  was  discovered  wild  in  the  province  of 
Oachar,  and  a  reward  of  5/.  was  given  to  the  native  who  made  the  dis- 
covery. Mr.  O.  Williamfion,  (who  had  already  a  tea  plantation  in  Assam) 
undertook  the  experimental  culture  in  Oadiar,  and  obtained  a  grant  of 
742  acres,  rent  free,  for  sixteen  years,  being  one  year  longer  than  the 
period  granted  by  the  rules  of  Assam  waste  lands,  in  consideration  of 
his  being  the  irrat  applicant.  The  subsequent  rent  was  to  be  10  guineas 
for  the  next  ten  years,  and  20  guineas  for  seventy-three  years. 

The  following  tracts  of  thea  lands  are  officially  reported  to  have  been 
granted  as  early  as  the  spring  of  1858,  to  companies  and  individuals  in 
Cachar  ;  had  we  the  latest  official  returns  at  conmiand,  the  progress 
shown  would  have  been  much  more  extensive. 


Acres. 

Bengal  Tea  Company   10,510 

Silchar  Tea  Company   13,102 

CWhar  Company   27,000 

Assam  Company   7,464 

Equitable  Tea  Company      ....  2,817 

Messrs.  Borrodaile  and  Go   9,549 

Mr.  Foley   4,809 

Messrs.  Wyse  and  Co.   3,708 

„      MoranandCo.        ....  3>031 

„      Pogose  and  Thomas  ....  1,500 

Mr.  Francis  Tydd   2,836 

„  R.  Wright     ......  500 

„  G:  Williamson   742 

„  Parker   139 


87,707 
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THE  MANUFACTURE  OF  VEGETABLE  OlLa 
Whether  considered  as  a  medium  for  the  application  of  colour  in 
works  of  art,  or  of  utility  as  the  principal  source  of  illuminating  power 
where  gas  is  unattainable,  or  as  the  lubricator  without  which  all  ma* 
chiuery,  fi-om  the  simple  clock  of  the  cottager  to  the  most  complicated 
and  powerful  engine,  would  be  all  but  useless,  the  value  of  oil  is  incal- 
culable ;  and  a  few  words  on  its  manufacture  and  the  process  of  refining 
it  cannot  be  uninteresting.  To  furnish  these  we  were  favoured  with  a 
visit  to  the  extensive  works  of  Messrs.  Pinchin  and  Johnson,  who  have 
two  sets  of  premises,  one  for  the  manufacture  of  oil,  called  Albert 
Works,  on  the  Middlesex  bank  of  the  Thames,  near  Hammersmith,  the 
other  for  refining  purposes,  in  Cable-street,  St.  George's-in-the-East. 
The  oils  they  manufacture  are  rape  and  linseed  only,  but  their  refining 
operations  extend  to  the  animal  as  well  as  the  vegetable  oils.  The 
Albert  Works  have  a  river  frontage  of  about  200  feet,  and  recede  from 
the  bank  aboat  the  same  distance,  thus  covering  an  area  of  more  than 
three-quarters  of  an  acre.  The  building  consists  of  four  storeys  ;  the 
manufacture  is  carried  on  in  the  lowest,  the  others  being  used  as  storage 
for  the  grain,  which  is  hoisted  from  the  barges  by  means  of  cranes 
worked  by  steam  power.  The  first-  object  which  arrests  the  visitor's 
attention  is  the  engine,  which  is  a  small  but  beautiful  piece  of  machi- 
nery of  forty-five  horse  power.  With  the  exception  of  the  workmen's 
meal-times  and  Sundays,  it  is  always  at  work  night  atnd  day.  From  the 
engine-room  the  visitor  is  conducted  to  the  manufactory,  where,  as  soon 
as  he  can  recover  from  the  irritation  in  the  eyes  produced  by  the  volatile 
oil  escaping  from  the  heated  and  bruised  seed,  the  whole  process  presents 
itself  before  him. 

The  grain  is  received  from  the  upper  floor  i^ito  a  hopper,  in  which  is 
a  screen,  the  agitating  of  which  removes  all  foreign  substances  and 
suffers  the  seed  alone  to  pass  through  its  meshes.  This  falls  between 
two  faced,  hollow,  iron  cylindrical  rollers,  which  are  heated  by  steam, 
and  which  as  they  revolve  crush,  or,  as  it  is  termed,  open  the  grain. 
Thus  opened  it  is  thrown  on  to  a,  steel  plate  calf,  fixed  on  a  bed  of  solid 
masonry,  which  is  constantly  traversed  by  a  pair  of  edge-runners, 
'wdghing  from  eight  to  nine  tons,  and  travelling  at  the  rate  of  sixteen 
revolutions  per  minute.  They  revolve  in  a  strong  framework  attached 
^  a  vertical  axis,  which  also,  by  means  of  a  large  cog-wheel  at  the  top, 
which  engages  a  wheel  upon  tlie  main  shaft,  revolves  slowly.  A  double 
motion  is  thus  given  to  the  grinders  or  edge-runners,  one  on  their  own 
axis  and  one  on  the  iron  plate,  which  we  may  consider  the  nether  mill- 
stone. A  raised  border  or  rim  prevents  the  seed  from  escaping  from  the 
plate,  and  the  paste  is  brought  regularly  under  the  stones  by  means  of 
^es  or  sweeps  attached  to  the  vertical  framework,  and  revolving  with 
the  runners  on  the  surface  of  the  plate.  When  the  grain  has  been 
sufficiently  ground,  the  paste  is  brought  to  an  open  portion  of  the  rim- 
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and  MIb  over  into  peifoiated  tfOQgbs  placed  to  leoeive  it  Thionghthe 
perfoiatiooa  a  conaideiable  quantity  of  oil  oozes,  and  this,  laelng  con- 
sidered pnier  than  that  which  is  obtained  by  expression)  is  oonveyed  to 
a  cistern  set  apart  for  the  purpose.  The  paste  is  next  pot  into  a 
jacketted  kettle,  that  is,  one  snnonnded  by  a  hollow  chamber  into 
which  steam  is  injected  for  the  parpose  of  heating  it.  Within  this 
kettle  is  an  a^tator  or  stixrer,  so  that  all  the  paste  is  in  turn  brought 
to  the  heated  surface  and  raised  to  an  even  temperature*  Having  re- 
mained in  the  kettle  six  minntes,  it  is  collected  in  woollen  bags,  about 
eighteen  inches  long  and  six  inches  wide,  each  bag  is  placed  between 
four  layers  of  jwess  hairs  (a  kind  of  horse-hair  mat),  and  eight  of  them 
being  Urns  prepared,  they  are  ranged  in  two  perpendicular  rows  between 
four  grooved  shelves  of  a  hydranlic  press.  The  pumps  worked  by  the 
steam-engine  are  set  in  motion,  and  a  pressure  of  400  tons  is  speedily 
realized.  The  oil  being  expressed,  runs  into  an  underground  tank,  the 
bags  are  then  withdrawn,  and  on  being  removed  the  residue  presents 
itself  in  the  form  of  what  is  known  as  linseed  cake.  These  cakes  are 
placed  in  a  rack  to  cool,  when  they  become  so  hard  as  not  to  be  easily 
broken ;  they  are  then  orderly  stacked,  and  from  time  to  time  sent 
away  in  waggons  or  barges  to  supply  th«  cattkhfood  market,  for  which 
purpose  the  cake  is  in  great  request 

A  quarter  of  linseed,  which  only  undeigoes  one  pressure,  yields  an 
average  of  ISOlbs.  of  oil  and  35  cakes  of  nutiitious  food,  each  weighing 
81bs^  or  an  aggr^te  of  two  hundred  weight  and  a  half.  Bape  seed, 
which  is  twice  ground  and  pressed,  yields  per  quarter  from  SSlbs.  to 
901b&  of  oil  at  the  first,  and  from  60lbs.  to  70lbs.  at  the  second  pressure. 
Of  those  two  kinds  of  oil-producing  seeds  upwards  of  600,000  quarters 
are  annually  imported,  and  this  mill  alone  works  up  35,000  quarters  per 
annum.  Calcutta,  Bombay,  and  Eunachee  are  the  great  emporis  for 
these  seeds,  and  it  is  a  remarkable  fact  that^  whereas  the  last*named 
place,  when  it  fell  into  the  hands  of  the  British,  in  1839,  consisted  oi 
only  about  fifty  wretched  huts,  inhabited  by  fishermen ;  it  is  now  a 
thriving  port,  and  one  of  the  principal  outlets  for  the  oiL-produfiiDg 
seeds  of  India, 

After  the  oil  has  remained  a  few  days  in  the  receiving  cistern  the 
parenchymouB  matter  subsides  ;  it  is  then  pumped  into  vats  for  a  second 
settling,  after  which  it  is  barrelled  and  conveyed  to  the  Befineiy.  This 
is  situated  about  a  quarter  of  a  mile  down  the  Blackwall  line,  of  which 
property  it  occupies  nine  arches  in  its  rear.  The  premises  are  very  large, 
and  are  used  not  only  for  refining  vegetable  but  also  animal  oik.  The 
casks  of  unrefined  oil  are  hoisted  to  the  upper  floor  by  means  of  a  crane 
worked  by  steam.  Along  this  floor  a  large  vat,  capable  of  holding  ten 
tons,  is  extended.  It  is  lined  with  copper ;  is  fitted  with  a  horizontal 
agitator  or  fan ;  and  is  called  the  reception  vat.  Into  this  receptacle 
five  tons  of  rape  oil  are  decanted,  an  equal  quantity  of  water  is  added; 
and  the  whole  treated  by  chemical  process.  The  agitator  is  set  in  motion, 
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and  after  four  or  five  hoars  the  oil  becomes  thoTovghl  j  waehed,  ite  im- 
puritieB  having  been  removed.  The  agitation  Ib  then  stopped  and  the 
water  and  blcaohing  ingredients  »re  allowed  to  subside.  The  oil  is  next 
drawn  off  into  the  boiling  vat  on  the  next  story.  This  vat  also  is  lined 
with  copper,  fitted  with  fans  ox  agitators,  and  a  coiled  perforated  tube ; 
steam  is  admitted  into  the  tube  until  a  uniform  temperature  of  212  deg. 
is  obtidned.  It  is  kept  in  this  condition  and  continually  agitated  for 
about  four  hours,  when  all  impurities  havhig  been  l^irown  off  it  is 
allowed  to  cool,  asflosted  by  the  fans,  which  bring  every  portion  in  torn 
into  contact  with  the  air.  At  the  end  of  eight  or  ten  hours,  it  is  suffi- 
ciently cool  to  be  drawn  off  into  the  filters,  which  are  on  the  lower 
stoiy.  Eaeh  filter  contains  five  tons.  ]bving  passed  through  the 
filter,  the  oil  fully  refined,  is  pumped  into  appropriate  tanks  to  be  ready 
for  barrelling ;  and  receives  the  name  of  Colza  oil,  on  account  of  its 
illnminating  properties,  the  true  OoLsa  being  an  oil  expressed  from  the 
Brasgioa  okracea,  a  variety  of  the  cabbage  plant,  from  whose  seeds  an 
oil  much  used  on  the  Continent  is  expressed. 

Some  idea  may  be  formed  of  t^e  vast  quantity  of  purified  oil 
consumed  for  lubricating  and  illuminating  purposes,  when  this  refinery 
alone  sends  out  upwards  of  two  thousand  tons  per  annum.  A  single 
railway  company  consumes  three  hmidred  tons  a  year,  and  the  Great 
Eastern  reqxdres  one  thousand  gallons  for  the  single  voyage  to  New 
Yoik.  Whale,  seal,  imd  sperm  oils  are  refined  by  a  more  simple  pro- 
cess. They  are  ^mply  filtered  through  flannel  bags  ;  the  residue  of  the 
common  kinds  is  called  foots,  and  is  one  of  the  ingredients  used  in  the 
manufacture  of  soap.  The  deposit  produced  in  the  filtration  of  sperm 
oil  is  called  spermaceti,  and  is  very  valuable,  commanding  a  ready  sale 
&t  902.  per  ton.  These  mis  are  used  for  the  purpose  of  illumination 
only,  wi^  the  exception  of  sperm,  wMch  is  employed  in  the  cotton 
districts  for  the  lubrication  of  spindles.  Lflsrge  quantities  <rf  olive  oil 
are  imported  from  Spain  for  lubricating  machinery,  and  immense  quan- 
tttks  of  American  lard  are  imported,  pressed  and  filtered  for  obtain- 
ing the  oU  known  as  lard  oil,  which  is  considered  «  good  lubricator,  and 
certainly  has  the  quality  of  cheapness  to  recommend  it.— '  Mechanics' 
Maga^e« 


WOODS  OF  THE  PHILIPPINE  ISLANDS. 

1.  BoLQKOITA,  Dio9pyro9  (Guayacanac). — ^Wood  reBembling  the  alin- 
^tao  (See  No.  6),  of  which  some  varieties  are  light  red,  others  darker,  re- 
gularly spotted  with  black,  solid  texture,  and  of  v^y  good  use  for  wheel 
works  and  constructions,  shavings  fine,  flexible,  and  waved.  Aboynds 
in  various  provinces,  and  particuldrly  in  Bulucani,  Tayabas,  Pangsnau, 
and  Nueva  Ecija. 
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9.  CiJiAlCANSANAT,  Gtm^emoltd  cd(aiiian«iiiay  (Combietac).— A^tree 
of  SO  or  30  metres  in  hdght,  and  0*8  to  Im.  in  diameter  at  the  trunk, 
Wood  reddish,  strong  texture,  compressed  fibres,  shavings  rather  fine, 
smooth,  somewhat  twiatted.  Abounds  in  Calaban  and  Angst,  splits  in 
long  splinters  ; — ^used  for  feheathing— planking,  ceiling— and  construe- 
tions. 

8.  CAXiAKTAB,  or  CeDBOi  the  ireU*knpwn  Cedrela  odoratOj  a  Tsriety 
much  resembling  it  is  called  tara'4ara, 

4  CAL0MBIT — TermiTuUia  edulia — (Combretac.),  a  tree  of  second  order 
wool  of  a  cloudy  yellow,  spotted  with  ash  colour  parts,  texture  weak, 
fibre  longitudinal,  somewhat  glassy.  Abounds  in  Angat ;  splits  in  long 
splinters  ;  the  shaving  is  rough  and  twisted,  ot  smooth  ;  used  for  build- 
ings, and  particularly  for  those  pieces  that  have  to  resist  by  the  strain 
of  the  fibre. 

5.  Cahagon,  a  variety  of  Diospyroa  pihsanthera  (Alintatao).  This 
precious  wood,  yellow-red  with  great  veins  or  spots  of  black,  is  much 
employed  for  fine  cabinet  work ;  texture  solid,  fibres  longitudinal  and 
compressed ;  pores  large,  long  and  narrow ;  polished  with  fiidlity  ;  splits 
nearly  from  the  trunk,  and  shaving  somewhat  rough,' compact,  and  not 
at  all  twisted  or  contorted. 

6.  Cahatuan  (Diospyros),  a  tree  of  15  to  20  metres  in  height,  abun- 
dant in  the  provinces  of  fiataah  and  Mindore  ;  wood  violet  red— mul- 
berry colour;  texture  strong  and  soft,  fibres  longitudinal  and  com- 
pressed, pores  hardly  visible.  Splits  nearly  firom  the  trunk,  shavings 
fine,  shaooth,  and  a  little  twisted ;  employed  in  constructions. 

7.  DoNGON,  variety  of  SterctUia  ambiformia  (Malvac),  This  tree  arrives 
to  first  rank,  wood  red  violet,  texture  solid,  fibres  compressed  and  crossed, 
smells  like  tanned  leather^  pores  scarcely  any,  splits  from  the  trunk,  and 
inlong  fibres.  Abounds  in  Misamis,  Leyte,  Bataan,  Eueva,  Ecija,  and 
other  provinces  ;  shaving  smooth,  rough,  and  somewhat  twisted  ;  used 
for  building. 

8.  Ebano,  variety  of  JapoH  negro — Diospyroa  nigra — (Ebenac.),  small 
tree  abounding  in  Angat,  la  Pampanga,  and  Cavite.  Wood  black,  some-, 
what  spotted  with  yellow  and  white,  takes  readily  a  fine  polish^  texture 
solid  and  fine,  splits  from  the  trunk,  shaving  fine,  twisted,  and  smooth; 
specially  used  for  fine  cabinet  work. 

9.  Guuo — Dipterocarpua  ^mmo— (Guttif.).  Atree  of  second  rank,  wood 
of  wavy  fibre,  strong  reddish  colour,  much  esteemed  in  civil  and  nsTal 
construction  for  futtock-timbers,  keels,  masts.  Tbe  Manga-chafut  is 
another  specimen  of  Dipterocarpua  used  with  this.  The  wood  is 
4lso  used  by  wheelwrights,  abounds  in  the  mountains  of  San  Mateo, 
Fangasinan,  Nueva  Ecija,  Mindora,  Cavite,  and  Bataan,  splits  in  laige 
splinters,  shavings  rough  and  twisted. 

10.  Lanbti — Anaera  luneti  (Apocina.) — ^A  tree  of  middle  height,  wood 
white,  texture  soft  and  compact,  pores  imperceptible,  much  esteemed 
for  furniture  and  other  uses  where  elasticity  is  required ;  frequently 
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found  in  Lagmia,  Saltan,  OtTite^and  ftingarfnanj  a^ts  in  laige  splinten, 
Bhaying  fine,  smooth^  and  twisted. 

The  following'  woods  ai%  used  in  Cuba*  for  hdlway  sleepers.  Gnr- 
▲CAH  (^Gwaaeim  [officnuMk)^  QuTAOANcnix)  (asme  kind  hut  smaller). 
QuiKRAHAGHA,  a  Teiy  hard  wood  that  breaks  the  axe.  Azabo  (this 
name  signified  anciently  tareocoQe).  Jiqui  and  Jigueletb  (must  be  a 
l^ominous  plant^  Jiqtai  is  a  name  given  in  Spanish  America  to  the 
indigo).  Guama  de  costa  and  Jucaro  negro. 


LABORATORY  NOTES. 

IfUSBDH  OF  IBISH  nn)n8TRT,  DUBLIN. 

Examination  of  vhb  Goals  Emflotkd  in  the  Mantfactviod  of 
Gas.   By  Jambs  Dunne,  Student  in<  the  Evening  Class,  for  Practical 


Chemistry, 

I.— Boghead  Cannel  Coal. 

Specific  gravity*  of  the  coal       ....  1*184 

•  PraximaU  ComposUum  of  the  CodL 

Water     •  .    •  .    •  .    • .    • .      •      ♦      .  1'56 

Volatile  matter   62*09 

Fixed  carbon  (coke)  .      .      .      .      .      .  18*20 

Ash  .  .      •   18-16. 

.    ^  .      ^  100-00 

Amount  of  sulphur  in  volatile  portion  ^    .      .  0'616 

Am6unt  of  sulphur  in  non-vohdile  portion       .  Oi  33 


Total  Amount  of  sulphur  in  100  parts    .  0-749 

Percentage  of  Nitrogen   0'8i 

IE.— Micklby  Coal  (Newcastle). 

Specific  gravity  of  the  coal       ....  l'2d 

Proximate  Composition  of  the  CodL 

Water        .      .   0-69 

Volatile  matter                                  ...  35-86 

Fixed  carbon  (coke)   61*48 

Ash    .      .      .      ...      .      .      .  213 

10000 

Amount  of  sulphur  in  volatile  portion      .      .  0*352 

Amount  in  non-volatile  portion        «      .      .  0*814 

Total  amount  of  sulphur  in  100  parts  0*666 

Percentage  of  nitrogen      .      •      .      «      .  1-48 


III.— Newcastle  Pelton  Main.  , 
Specific  gravity  of  the  Coal       ....  1*243 
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ProximaU  CowspomUhm  of  ike  CodL 

Water   0*89 

Volatile  matter   29*87 

Fixed  carbon  (coke)   68*67 

Ash   0-47 


100-00 

Amount  of  Bulphor  in  volatile  portion  »  .  0*615 
Amount  in  non-volatile  portion        .      .      .  0*976 


Total  amount  of  sulphur  in  100  parts  1*592 

Percentage  of  nitrogen      .      .     •      •    ^  1*77 

IV. — Carlislb  Coal. 

Specific  gravity  of  the  coal   1*273 

Proximate  Composition  of  the  CoaL 

Water   0*76 

Volatile  matter   35*97 

Fixed  carbon  (coke)   57*11 

Ash   6.16 


106*00 

Amount  of  sulphur  in  volatile  portion      •      •  3*026 
Amount  in  non-volatile  portion  ....  2*288 
Total  amount  of  sulphur  in  100  paorts     »  5*314 
Percentage  of  Kitrog^n   •      .  0*43 


v.— WiGAN  Cankel  Coal. 
Specific  gravity  *  of  the  coal       .    *  .    '  •      •    '  1*284 

Proximaie  Compoiition  <^  tke  CoaL 

Water       ........  0*82 

Volatile  matter   36^)9 

Fixed  carbon  (coke)   61*02 

Ash  -      .      •      .  2*07 


100*00 

Amount  of  sulphur  in  volatile  jiortion  .  .  0*543 
Amount  of  sulphur  in  non-volatile  portion       .  0*639 

Total  amount.of  sulphur  in  100  parts     .  1*182 
Perceintage  of  Nitrogen    ...  .  1*42 


DXTIBBXIHATION  OF  THB  ABSOLtTTS  HSATINa  POWBB  OV  THE  OOAL 

FROM  DiFFEBBNT  Ibibh  Coal-Fiblds. — Mr.  LewiB  Thomson's  appar 
ratus  was  employed  for  determining  the  absolute  heating  power. 

Coal  (Fouipenny  Vein)  from  the  Lisnacore  Collieiy,  Eenturk,  co. 
Cork.  By  Chablbs  W.  Batbman,  LL.B. 

•  Ahselute  Heating  Power  of  the  Coal, 
9*9  lbs.  water,  at  212  deg.  F.  converted  into  steam  by  1  lb.  of  the  coaL 
872*44  lbs.  water,  at  212  deg.  F.  converted  into  steam  by  1  cubic  foot « 
water.  .... 


Apml  1,  1864]  THE  TECHNOLOGIST. 


X«AB(»L1TQPIT  VCmSB.  431 

Proximate  Compontion  of  the  CoaL 

Water  2'89 

Volatile  matter   .  '    .      .      .       .  .  7*59 

Fixed  carbon  (coke)   80-63 

Ash  8*89 


100-00 

Amoant  of  finlphor  in  volatile  poition  .  .  4*§50 
Amount  of  sulphur  in  non-volatile  portion       •  1*51S 


Total  amount  of  sulphur  in  100  parts     .  6*062 

Percentage  of  Nitrogen  0*278 

Specific  gravity  1*44 


CoAii  (third  seam)  from  the  detached  field  north  of  the  Arigua  Valley, 
Seltannaskeagh  Colliery,  Co.  Leitrim.   By  Wk.  J.  Wonfor. 

Absolute  Heating  Power  of  ike  Coal 

13*47  tons  of  water  at  212  deg.  F.  converted  into  steam  by  1  lb.  of 
the  coaL 

12460  lbs.  of  water  at  212  deg.  F.  converted  into  steam  by  1  cubic 
foot  of  the  coal. 

Proximate  Composition  of  the  Coal, 


Water  1»08 

Volatile  matter  20*16 

Fixed  carbon  (coke)    •   74*66 

Ash    .      •      .      •                  ...  4*10 

10000 

Amount  of  sulphur  in  volatile  portion      .      .  0*596 

Amount  of  sulphur  in  non- volatile  portion         .      .  0*531 


Total  amount  of  sulphur  in  100  parts  .  1*127 
Percentege  of  nitrogen  .....  1*86 
Sp^ific  gravity   1*48 


(To  be  continued.) 


AicouKT  OF  Tannin  in  sojcb  Astbinobnu  SnB8TANC]!:s.«-By  M. 
Hanratty  and  T.  H.  Fletcher,  Students  in  the  Laboratory  of  the 
Museum  of  Irish  Industry,  Dublin. 

The  following  estimations  of  Tannin  were  made  in  a  manner  similar 
to  that  pursued  by  our  late  fellow  students,  Messrs.  Mulligam  and 
Dowling : — 

Per  Centage  of 


Rutophora  Mangle  (Rixophoraceas),  Tropics   .      .  6  27 

Orabwood,  Xilocarpus  Carapa,  (MeUaceWy)  Brazil  3*65 
Bark    of   the  Greenheart,  Neetandra  Bodiei, 

{Lauraceos,)  Demerara   10*17 

Birch  Bark  (Betula)   4  33 

Bark  of  the  Blakea  tripUnervis  {Melastomacece) 

Quiana   1*32 

Gaxih  fruit  of  Diospyros  embrvopteris         ,      ,  17*82 

Wild  Pomegranate  Buds  (Balaustines)       .      ,  45*58 

Sodom  Apple  Galls    •                  ;      .      .  47«20 
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Ptbolionite.-^A  compsliiy  hkR  b^en  fdnned  in  Tasmania,  thd  object 
of  which,  is  to  procure  by  dry  distillation  from  the  hardwoods  of  the 
colony  several  products  of  considerable  value  in  Europe,  and  for  which 
the  demand  is  practically  unlimited.  These  are  Acetate  of  Lime,  which 
is  the  basis  of  most  of  the  dyes  used  in  Calico  Printing.  It  is  also  the 
material  in  the  form  of  Pyroligneous  Acid,  from  which  White  Lead  and 
Sugar  of  Lead  are  n^de and  almost  entirely  supersedes  the  use  of 
Vinegar  in  the  wholesale  manufacture  oi  Pickles,  being,  when  properly 
prepared,  purer,  stronger,  and  a  far  better  preservative — ^Wood  Naphtha, 
which,  on  account  of  its  fax  lower  price,  has  been  of  late  almost  entirely 
substituted  for  spirits  of  wine  in  the  preparation  of  spirit  varmshes— 
and  kreasote,  which  is  now  used  in  preference  to  any  other  article  for 
the  preservation  of  timber.  In  Europe  these  substances  are  prepared 
from  oak  and  beech,  of  which  the  supply  is  far  from  sufficient  to  meet 
the  demands  of  the  manufacturer,  while  the  great  value  of  the  timher 
only  leaves  the  refuse  at  his  disj^saL  The  hardwoods  of  Tasmania  have 
been  proved  by  <;areful  an4  reputed,  trials  to  afford,  at  least,  as  much 
of  these  products  as  oak  and  beech  ;  .while  the  supply  is,  as  every  one 
knows,  unlimited,  and  the  cost  nominal ;  whereas  in  England  the  price 
is  from  ISs.  to  22s.  6d.  a  ton.  The  superior  fEusility  of  preparing  the 
whole  trees  of  this  colony  more  than  compensating  the  diflference  in  the 
price  of  labour.  .  The.  value  of  these  products  is  as  follows : — ^From  each 
ton  of  wood  Ib  procured — ^Acetate  of  Lime,  from  80  to  120lbs.,  worth 
from  81.  to  IbL  pet  ton,  according  to  quality — ^Wood  Naphtha,  from  1  gal- 
lon to  IJ  gallons,  worth  3s.  .6d.  per  gallon— and  .ICreasote,  about  two  gal- 
lons, worth  2s.  per  gallon.  Each  ton  of  wood  also  yields  about  15  gallons 
of  Tar,  equal  to  Stockholm  before  the  Ereasote  is  extracted ;  and  six 
cwt.  of  Charcoal,  which  may,  in  consequence  of  the  low  price  at  which 
it  can  be  sold,  come  into  general  use  as  a  domestic  fuel,  especially  for 
culinary  purposes  ;  or,  if  not,  can  be  easily  formed  into  artificial  fuel, 
far  exceeding  the  best  coal  for  steam  purposes,  and  much  cheaper.  The 
quantity  of  wood  which  could  be  worked  up,  by  an  expenditure  of 
capital  less  than  that  required  for  the  Company,  would  be  thirty  tons  a 
day.   The  returns  from  which  may  be  roughly  stated  as  follows— 

je  s.  d. 

3,000  lbs.  Acetate  of  Lime,  at  say  12s.  6d.  per  cwt    16  14  10 
30  galls.  Naphtha,  at  38.  6d.  per  gall     .      .  .650 
60  gdls.  Ereasote,  at  .2s.  per  gall    .      .      .  .600 
9  tons  of  Charcoal,  at  20s.  per  ton  •  .    .      .  9  0  0 

£27  19  10 

Or,  in  round  nuknber^,  Z7L  In  England,  the  products  from  a  ton  of 
wood  are  valued  at  1^.  lis.,  but  they  are  here  stated  at  a  much  lower 
average. 
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ON  GRANITE  AND  ITS  USES. 

BY  THE  LATE  PROFESSOR  GEORGE  WILSON. 

Granite  looked  at  from  a  teclinological  point  of  view,  it  is  paradoxi- 
cally remarkable  as  at  once  tlie  moat  enduring  and  the  most  perishable 
of  rocks.  One  half  of  its  industrial  applications  depends  upon  its 
enduringness  ;  the  other  depends  upon  its  perishableness. 

No  hills  are  more  grand  and  picturesque  than  hills  of  granite.  They 
lift  their  stately  heads,  as  we  see  in  the  mountain^peaks  of  Arran,  high 
up  into  the  clear,  cold  air,  and  fear  neither  lightning  nor  storm.  No 
hills  better  deserve  the  name  which  the  Hebrew  poets  loved  to  give  to 
mighty  mountains — ^the  everlasting  hills.  They  are  everlasting  in  the 
sense  of  enduring  as  compared  with  the  duration  of  man  or  his  works. 
In  the  lapse  of  4000  years,  nation  after  nation  has  been  spoiled  of  the 
earthly  immortality  which  it  promised  itself,  and  only  relics  more 
mournful  than  oblivion,  reveal  that  it  ever  existed.  Babylon  has  fallen, 
Nineveh  is  a  heap  of  ruins,  Thebes  a  city  of  mummies,  Athens  an  eye- 
less skeleton,  Rome  an  inhabited  sepulchre,  Jerusalem  a  thrice-nuned 
temple :  all,  so  far  as  man  is  concerned  in  the  making  of  them,  are 
but  the  spectral  shadows  of  what  they  were  ;  but  if  a  map  of  Arran 
had  been  made  4,000  years  ago,  it  would  in  all  its  great  features 
represent  what  Arran  is  now.  Nay,  I  think  it  not  unlikely  that 
if  Noah  could  return  among  us,  he  might  show  us  the  very  valley 
in  Moimt  Ararat  where  the  Ark  rested.  However  that  may  be,  if  we 
look  to  Palestine,  Greece,  Italy,  or  Egypt,  so  far  as  their  natural  features 
are  concerned,  and  compare  the  desciiptions  of  them  which  have  come 
down  to  us  from  remote  times  with  the  present  condition  of  their  best 
known  regions,  such  as  the  Cataracts  of  the  Nile,  the  mountains  round 
Jerusalem,  the  hills  about  Athens  or  the  neighbourhood  of  Rome,  the 
difference  is  scarcely  appreciable,  provided  we  always  exclude  from  cou- 
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sideration  the  effect  of  earthquakes  and  volcanoes,  which  is  in  truth 
exceptional,  and  that  of  man,  which,  after  all,  goes  for  very  little. 

The  granite  hills  are  everlasting  also,  as  tried  by  standards  which  can 
find  no  place  for  a  thing  so  fleeting  as  a  generation  of  men.  Napoleon 
told  his  soldiers  in  the  plains  of  Egypt  that  forty  centuries  looked  down 
on  them  from  the  summits  of  the  Pyramids ;  but  the  stones  of  the 
Pyramids,  which  are  older  by  uncounted  centuries  than  Adam,  were  not 
bom  when  there  were  granite  mountains  hoary  with  age.  And  we  may 
possibly  form  a  faintly  imperfect  conception  of  the  antiquity  of.  some  of 
those  rocks,  if  we  consider  that  in  aU  probability  more  than  one  of  the 
stars  are  younger  than  they.  At  all  events,  during  incalculable  periods 
they  have  gazed  into  the  abysses  of  space  ;  and  the  mightiest,  perhaps, 
of  the  events  of  the  universe  were  not  transacted  till  millions  of  years 
after  those  ancient  monarchs  first  wore  upon  their  brows  their  crowns  of 
snow. 

They  are  everlasting,  finally,  in  the  sense  of  renewing  themselves  in 
the  only  way  created  things  cap,  namely,  by  the  birth  of  successive 
generations;  so  that,  whilst  certain  of  the  granite  hills  are  unimaginably 
old,  others  have  arisen  from  the  fertile  depths  below  within  geologically 
recent  times,  and  have  witnessed  at  least  the  dawn  of  the  historic  period, 
and  the  last  stages  through  which  the  earth  passed  before  it  was  made 
ready  for  man. 

But  what  have  those  relations  of  granite  rocks  to  do  with  technology 
and  industrial  science  .*  They  affect  it  thus.  The  enduringness  of  the 
granite  mountains  belongs  to  the  blocks  cut  out  of  them,  down  even  to 
the  smallest  fragments.  No  material,  accordingly,  is  so  suitable  for 
buildings  or  erections  which  are  to  be  very  lasting.  The  air  can  rust 
nothing  out  of  granite  blocks  ;  rain  can  dissolve  nothing  out  of  them ; 
rivers  even  may  flow  in  granite-beds  for  miles  without  ceasing  to  be  soft 
— i  e.,  unimpregnated  with  saline  matter.  Frost  has  little  power  to  split 
them ;  their  component  particles  are  bound  together  by  a  strong  co- 
hesion ;  plants  do  not  readily  grow  on  them  ;  they  remain  undiscoloured 
for  ages.  In  proof  of  this,  we  have  the  obelisks  of  the  ancient  Egyptians, 
still  standing  like  detached  peaks  of  granite  hills.  Those  obelisks,  not 
only  beneath  the  serene  atmosphere  of  Egypt,  but  after  transference  to 
the  capitals  of  Western  and  Northern  Europe,  display,  uneffaced,  un- 
blunted  even,  the  hieroglyphics  which  were  cut  upon  them  three 
thousand  years  ago.  In  the  British  Museum  most  readers  have  probably 
seen  granite  sarcophagi  and  colossal  figures,  which  might  have  come 
from  the  sculptor's  hand  yesterday.  Those  good  qualities,  however,  are 
Jiecessarily  accompanied  by  a  corresponding  difficulty  in  quarrying  and 
carving  the  stone,  and  thus  a  large  demand  is  made  on  the  ingenuityj 
skill,  and  patience  of  the  stone-cutter.  Into  this  I  wiU  not  minutely 
enter ;  but  you  can  readily  understand  that  the  employment  of  gtm- 
powder  to  blast  granite  rocks  ;  the  slow  process  of  boring  holes  in  them,' 
the  tedious  driving  of  wedges  into  these  holes  j  the  rougher  dressings  hf 
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heavy  hannncrs  ;  the  sawings  into  slabs  by  great  iron  saws  driven  by 
steam ;  the  protracted  polishing  by  moving  the  slabs  over  each  other ; 
the  employment  of  swift  torning-lathes,  and  special  iron  tools,  to  give 
the  last  touches  to  curved  surfaces — include  a  great  technological  domain, 
and  involve  a  multitude  of  applications  of  science  to  art.  The  stone- 
mason of  this  country,  the  hewer  and  carver  of  these  rugged,  intractable 
stubborn  rocks,  is,  as  Hugh  Miller  as  shown  us  by  precept  and  example, 
a  very  noble  specimen  of  the  industrial  man,  and  all  the  more  so  that  he 
too  oftea* falls  a  sacrifice  to  his  hard  labour,  and  dies  young  in  years, 
having  lived  only  long  enough  to  carve  his  own  tombstone.  Let  him  be 
thoughtfully  regarded  as  one  of  the  hardest- wrought  of  hard-working 
men,  whom  industrial  science  hopes  yet  to  save,  by  the  substitution  of 
machinery  for  bodily  labour,  from  that  slow  self-murder  which  is  too 
often  inseparable  from  his  calling.  What  the  nature  of  his  work  is  you 
will  best  appreciate  by  the  records  of  our  lighthouses.  Our  works  on 
lighthouses  are  all  delightful  reading  such  as  Smeaton's  *  Record  of  the 
Building  of  the  Eddystone  Lighthouse,'  the  elder  Stevenson's  *  Record  of 
the  Building  of  the  Bell  Rock  Light,'  and  his  son  Alan's  very  dramatic 
and  picturesque  description  of  the  '  lighthouse  of  Skerryvore.'  It  is 
largely  built  of  granite,  and  the  modes  of  quarrying  and  fashioning  that 
stone  are  incidentally  but  fully  given  in  his  work,  and  connected  with 
the  striking  story  of  the  building  of  the  great  northern  beacon. 

Turning  aside  from  granite  as  a  rock  which  we  speak  of  as  if  it  were 
uniform  in  structure,  we  have  now  to  look  at  it  as  an  aggregate  of 
minerals.  Its  name  signifies  that  it  is.  The  word  *  granite '  implies 
made  up  of  separate  grains.  There  is  no  stone  to  which  the  name,  as  a 
name,  might  not  be  given ;  but  it  is  specially  applied  to  the  one  rock, 
hecause  its  component  grains  are  very  different  in  colour  and  lustre,  and 
catch  the  eye  of  even  the  most  casual  observer.  In  the  best  known,  the 
most  typical,  and,  as  it  were,  leading  granite  (of  which  there  are  many 
varieties),  the  component  grains  are  of  three  different  kinds.  There  are 
never  fewer  than  two  ;  in  reality  there  are  always  more  than  even  three, 
hut  beyond  three  we  find  only  rarely  disseminated  and  irregularly 
scattered  grains. 

The  first  of  the  three  grains  which  concern  us  most  now  are  trans- 
parent, often  quite  colourless,  and  very  like  glass.  They  consist  of  rock- 
crystal,  otherwise  called  quartz. 

The  second  are  to  appearance  opaque,  black,  or  rather  dark-brown^ 
and  possess'  a  peculiar  silvery  or  pearly  glitter  (in  Latin^  micare),  from 
^vhich  power  to  glisten  their  constituent  is  named  mica 

The  third  grains  are  opaque,  resemble  white  marble,  and  are  white, 
cream-coloured,  buff,  flesh-coloured^  or  red.  Their  material  is  called 
felspar  ;  feld  (German),  or  field  spar,  a  spar  abounding  in  the  fields. 
On  the  felspar  the  colour  of  granite  depends. 

As  regards  size,  they  may  be  no  larger  than  grains  of  sand  ot 
sngap,  or  as  large  as  currants.  All  may  be  about  the  same  size,  or  one 
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kind  of  gi*ain  larger  than  the  others.  Any  one  may  be  in  crystals  many 
inches,  or  even  feet  in  length.  In  1725,  a  cave  opened  at  Zinkenbep„s 
on  the  Grimsel,  conU^ined  five  tons  of  ciystal,  among  which  were 
col  II  in  lis,  clear  as  water,  from  500  to  800  lbs.  In  1770,  in  Hagdom,near 
Fischbacli,  a  column  weighing  14  cwt.,  one  8  cwt.,  and  one  6  cwt.,  were 
found,  of  the  greatest  purity. 

As  for  the  shape  of  the  grains,  they  are  generally  squeezed  together 
in  the  rock,  which  was  once  probably  liquid.  But  they  often  shoot  into 
crystals,  that  is,  solids  w^ith  plane  or  flat  sides  or  faces,  bounded  or 
circumscribed  by  definite  angles.  Kock-crystal  or  quartz  appears  as  a 
six-sided  prism  and  pyramid  ;  mica  as  a  rhomboid,  solid  or  Avith  six 
lozenge  faces  ;  felspar  occurs  as  an  oblique  prism. 

Rock-crystal  is  the  characteristic  ingredient  of  glass  ;  felspar,  the 
characteristic  source  of  the  constituent  of  earthenware  and  porcelain ; 
mica  is  of  much  less  importance. 

Rock-crystal  is  called  also  silica,  from  the  Latin  word  for  a  flint, 
which  has  the  same  composition  as  quartz.  It  is  known  as  a  crystalline 
solid ;  as  a  white,  glistering,  gritty  powder,  and  as  a  soft  impalpable 
one.  An  intense  heat  melts  it,  but  no  heat  can  volatilise  it,  and  it  is 
insoluble  in  all  ordinary  fluids.  It  consists  of  oxygen,  and  a  com- 
bustible body,  in  some  respects  like  charcoal,  in  others  like  a  metal, 
called  silicon  or  silicium. 

A  beautiful  and  most  interesting  department  of  technology  is  con- 
nected with  rock-crystal,  as  one  of  the  precious  stones  or  gems.  It  is 
the  chief  element  of  glass,  and  the  largest  constituent  of  porcelain,  and 
we  shall  look  at  it  again  in  its  relation  to  these  ;  but  before  we  consider 
it  as  transformed  by  man  in  the  course  of  his  industrial  doings  into 
marvellous  things,  it  must  be  looked  at  in  connection  with  an  art  Avhich 
perhaps  some  may  be  jealous  of  hearing  called  utilitarian.  Rock-crystal 
is  one  of  the  precious  stones  or  gems,  and  is  pre-eminent  among  them  in 
a  thi-eefold  way — 1.  It  is  itself  ranked  among  '  the  stones  most  precious.' 
2.  It  is  the  chief  ingredient  of  many  of  those  most  highly  prized  which 
contain  other  things  besides  itself.  3.  It  is  associated  with  the  lai:ger 
number  of  the  gems  as  these  are  with  granite.  I  wish  to  refer  specially 
to  the  precious  stones,  that,  in  connection  with  them  as  famous  and 
familiar  things,  I  may  dispose  of  two  weighty  objections  to  technologr, 
and  may  urge  an  important  ailment  in  defence  of  its  study  and 
practice. 

Mankind  in  all  ages  have  looked  upon  those  few  minerals,  which 
they  have  called  precious  stones,  gems,  or  jewels,  with  delight  and 
wonder.  Their  origin  has  been  ascribed  to  supernatural  causes,  and 
they  have  been  invested  with  the  most  mysterious  powers.  They  could 
render  their  wearer  invisible  ;  they  could  banish  dnmkenness  (especially 
the  amethyst),  cm^e  madness,  and  make  certain  the  passionate  love  of 
those  who  were  objects  of  affection.  They  could  detect  poison,  and  were 
its  best  antidotes  ;  they  could  heal,  indeed,  all  diseases.   In  darknc?8 
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they  shone  with  a  light  of  their  own,  bright  as  that  of  the  sun,  but 
bright,  nevertheless,  with  an  unearthly  splendour.  By  all  nations  they 
were  accounted  as  things  regal  and  sacred,  to  be  employed  in  the  adorn- 
ment of  great  kings  and  queens,  and  dedicated  to  the  ser^dce  of  God. 
And  if  their  employment  was  not  restricted  to  such  pui-pose,  they  were 
at  least  kept  apart  from  ordinary  uses.  The  songs  and  legends  and  fairy 
tales  of  all  peoples  are  full  of  references  to  them,  and  the  poets  never 
wearied  of  comparing  them  to  the  rainbow  and  the  azure  sky,  to  flowers, 
and  to  stars.  Even  in  these  utilitarian  and  technological  days,  how  much 
poetry  lurks  under  the  word  "  gem."  We  call  a  precious  stone  a  gem. 
The  word  signifies  literally  a  "  bud  or  flower,"  and  most  happily  denotes 
those  crystals  which  shoot  up  and  bud  forth  from  their  stony  beds  with 
forms  as  graceful,  though  of  a  different  type  of  symmetry,  and  with 
colours  as  varied  and  as  gorgeous  as  those  of  flowers.  The  amethysts, 
emeralds,  garnets,  and  topazes  are  the  true  flowers  of  the  granite,  not 
the  insignificant  lichens  which  the  botanist  alone  counts  as  belonging  to 
the  granitic  Flora.  Well,  then,  could  not  technology  spare  those  un- 
fading flowers  to  the  poet  ?  Has  any  but  a  jeweller  an  interest  in 
knowing  how  diamonds  are  cut  with  lead  wheels  by  patient  Dutchmen  ? 
or  how  ingenious  Germans  convert,  by  chemical  processes,  common 
pebbles  into  choise  carnelians  and  onyxes,  or  how  clever  Brazilians 
change  yellow  into  red  topazes  ?  Because,  in  these  later  days,  there  has 
arisen  a  Sir  Humphry  Davy  with  a  wonderful  lamp,  are  we  to  foiget 
Aladdin,  and  his  more  wonderful  lamp,  and  the  trees  he  saw  loaded 
thick  with  emeralds  and  rubies  ?  or  because  the  Queen  had  to  send  a 
great  army  and  take  a  mighty  Indian  fort  before  she  could  get  her 
Koh-i-noor  diamond,  are  we  to  lose  sight  of  the  simple  way  in  which 
Sinbad's  friends  the  merchants  procured  their  sackfuls  of  the  biggest 
gems  from  the  Valley  of  Diamonds  ?  Accepting  the  protest  which  we 
have  heard  against  the  flowers  of  the  crystal  world  being  regarded  as 
mere  substitutes  for  money,  or  useful  because  they  can  be  converted  into 
pretty  studs  and  buttons,  or  clasps  and  brooches,  and  the  heads  of  pins  ; 
and  remembering  that  the  same  protest  is  made  against  every  branch  of 
industrial  science,  I  wish  to  consider  the  two  cardinal  objections  that  are 
made  to  the  modern  zealous  encouragement  of  utilitarian  art  as  compared 
with  the  ancient  mere  sufierance  of  it.  The  one  objection  is,  that  our 
modem  titilitarianism  is  stealing  from  us  our  imaginations  ;  the  other 
and  more  serious  objection,  is,  that  it  is  killing  our  consciences. 

It  is  contended,  then,  that  in  these  days  the  spirit  of  utilitarianism 
has  so  possessed  the  minds  of  the  people  that  all  interest  is  likely  to  be 
lost  in  imaginative  art.  The  true  object  of  technology,  it  is  said,  if  you 
translate  the  word  into  plain  English,  is  how  to  answer  most  sumptu- 
ously the  questions, "  What  shall  we  eat  ?"  and  "  What  shall  we  drink  ? " 
and  "Wherewithal  shall  we  be  clothed  ?"  and  the  only  fine  arts  it  fosters 
are  those  which  increase  the  sensual  comforts  and  gratify  the  vanity  of 
that  luxurious  animal  man.   The  spirit,  too,  of  its  teaching  is  affirmed 
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to  be,  that  the  money-value  of  an  object  is  the  true  criterion  of  its  worth 
to  the  world.  A  diamond  is  worth  much  gold,  and  therefore  to  be 
esteemed.  It  is  also  a  good  thing  for  cuttiDg  glass  with,  and  indis- 
pensable to  window-makers,  but  it  may  be  left  to  fantastic  Orientals  to 
call  it  a  Mountain  of  Light.  Now,  it  is  not  to  be  denied  that  theie  is 
in  our  day  a  disposition  among  ourselves  and  the  other  active  nations  of 
the  world  to  encourage  utilitarianism  as  a  thing  most  deserving  en- 
couragement, and  that,  though  this  may  not  be  done  in  the  spirit  of 
depreciating  other  things  worthy  of  being  fostered,  these  suffer  by  its 
exaltation. '  But  who  is  to  blame  for  this  ?  Not  the  utilitarian,  I  think ! 
It  is  assumed  in  the  argument  against  him,  that  the  world  in  former 
ages  paid  sufficient  attention  to  utilitarianism,  but  that  now  it  is  paying 
too  much.  But  this  is  begging  the  entire  question  in  dispute  ;  for  when 
was  the  world  too  industrial,  and  when  did  the  fine  arts  gain  by  men 
being  idle  and  miserable  ?  The  utilitarian  does  no  more  than  declare 
that  bread  for  the  hungry,  water  for  the  thirsty,  clothing  for  the  naked, 
and  homes  for  the  houseless  can  be  furnished  to  all,  if  men  will  but 
wisely  use  their  faculties,  and  conquer  that  physical  world  which  was 
given  them  to  conquer.  If  it  be  desirable,  as  assuredly  it  is,  that  after 
being  fed,  and  clothed,  and  housed,  they  should  cultivate  their  imagi- 
nations, let  the  poet  and  his  brother  aitists  look  to  that.  Hungiyj 
thirsty,  ragged  wretches  are  not  the  audiences  who  weep  over^Tennyson's 
"  Maud,'*  or  crowd  to  hear  Jenny  Ltnd  sing,  or  make  pilgrimages  to 
London  to  visit  the  picture  galleries.  To  feed,  to  clothe,  to  house  the 
needy,  are  surely  not  acts  which  involve  any  invasion  of  their  imagi- 
nations. If  the  poet,  and  the  painter,  and  the  sculptor,  and  the 
musician,  will  go  before  and  go  beside,  and  follow  after  the  utilitarian, 
they  will  find  him  in  no  case  an  enemy,  and  in  most  cases  a  friend ;  and 
if  they  will  not  do  their  work,  they  should  not  complain  that  it  is  left 
undone. 

In  reality,  the  question  whether  utilitarianism  shall  or  shaU  not 
prevail  against  non-utilitarian  fine  art,  depends  upon  a  matter  beyond 
human  control,  namely,  whether  there  shall  be  more  great  artists  or 
great  utilitarians  given  to  the  world  within  a  particular  epoch.  Let  a 
Shskespere  be  born,  and  he  will  make  his  nation  imaginative,  and  keep 
it  so  for  centuries  after  his  death.  Let  a  Bacon  be  born,  and  he  will 
make  his  nation  utilitarian,  and  keep  it  so  for  centuries  after  his  death. 
Let  both  adorn  the  same  epoch,  and  that  epoch  will  reflect  the  spirit  of 
both,  as  the  last  two  hundred  years  have  done.  And  so  long  as  a 
Shakspere  and  a  Bacon,  a  Milton  and  a  Newton,  a  James  Watt  and  a 
Walter  Scott,  a  Davy  and  a  Byron,  a  John  Herschel  and  a  Thomas 
Campbell,  a  Faraday  and  a  Tennyson,  are  given  us  together,  the  world 
will  find  no  difficulty  in  being  at  the  same  time  utilitarian  and  poetical. 
If  it  shall  ever  please  Providence  to  send  us  no  poets,  then  we  must 
t^ow  tinpoetical,  and  the  faster  the  better.  And  if  it  shall  ever  please 
i^Yiience  to  send  us  mo  utilitarian^  then  we  must    least  grow  non- 
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utilitarian,  though  perhaps  not  become  more  poeticalj  only  thifl  time  the 
slower  the  better.  Let  no  one,  then,  quarrel  with  atiUtarianiflm  for 
being  utilitarian.  You  might  as  well  quairel  with  a  ball  for  being 
round.  If  poetiy  threatens  to  suffer,  let  the  poets  defend  it  from 
wrong. 

There  is  one  respect^  however,  in  which  I  think  too  great  a  devotion 
to  utilitarianism  is  doing  mischief.  An  endeavour  is  being  made  to 
indoctrinate  children  with  what  is  called  useful  knowledge,  to  the  ex- 
clusion of  fairy  tales  and  other  so-called  useless  imaginative  literature. 
I  have  no  sympathy  with  this.  It  is  wrong  in  principle,  and  wrong  in 
policy.  The  childhood  of  an  in&nt,  like  the  childhood  of  a  nation,  is 
a  time  when  the  imagination  is  the  great  inlet  to  knowledge,  and  it 
should  be  allowed  to  remain  so.  The  poet  is  entitled  to  the  childhood 
of  evejy  man  and  woman.  The  utilitarian  may  touch  the  fingertips  of 
the  youth,  and  often  may  entirely  clasp  the  hand  of  the  man  ;  but  the 
child  is  as  useless  to  him  as  his  knowledge  is  useless  to  the  child.  1 
count  it,  for  example,  an  unwise  and  even  a  cruel  thing  to  teU  a  won- 
dering child  that  a  diamond  is  not  a  fairy  marvel,  but  only  so  much 
black  soot  or  charcoaL  The  fact  has  no  interest  for  a  child.  It  is, 
indeed,  beyond  its  comprehension,  and  to  the  small  extent  that  it  is 
apprehended  it  can  only  occasion  perplexity.  Tell  a  child,  if  it  must 
be  sx>oken  to  on  the  matter,  that  a  diamond  is  so  much  sunlight  con- 
densed and  crystallised,  and  you  may  enlarge  its  conception  of  that  ex- 
quisite gem  without  misleading  it.  For,  in  a  sense  which  the  greatest 
philosophers  would  acknowledge  to  be  a  just  one,  a  diamond  is  so  much 
imprisoned  sun-light ;  and  if  you  burn  the  diamond  you  can  set  the 
light  free  again.  On  such  a  conception  a  child's  mind  can  lay  hold,  and 
grasp  it  as  it  grows  older  better  and  better,  till  by-and-bye  it  learns  to 
qualify  it  by  the  added  idea  ot  a  ponderable  soM  embodying  the  im- 
ponderable light,  and  so  gives  wings  to  the  chrysalis  thought  I  am 
not  objecting  to  teaching  children  utilitarian  facts,  but  to  teaching  such 
£acts  so  as  to  cripple  the  imagination  and  morbidly  develop  or  distract 
the  intellect.  A  dwarfed  and  chilled  imagination  will  help  no  one  to 
study  or  to  work.  The  boy  who  is  greatly  interested  in  Aladdin  s 
Wonderful  Lamp  "  is  sure,  by-and-bye,  to  be  greatly  interested  in  all  the 
wonderful  safety  lamps,  electric  lamps,  and  self-lighting  lamps  of  Davy 
and  his  successors  ;  and  I  have  noticed  that  all  my  schoolfellows  who 
have  since  distinguished  themselves  as  men  of  thought  or  action,  were 
great  story-readers  in  their  early  days. 

I  wash  my  hands  free,  as  Professor  of  Technology,  of  any  approval 
of  the  so-caUed  intellectual  style  of  teaching.  I  have  listened,  on 
occasion,  by  request,  to  the  uttered  wisdom  of  little  girls,  who  told  me 
that  the  specific  gravity  of  gold  is  19.5 ;  that  the  proper  name  of  salt  is 
chloride  of  sodium,  and  that  the  animal  kingdom  is  divided  into  Mam- 
malia, Aves,  Beptilia,  and  Pisces :  all  which  I  heard  with  suppressed 
groans.  The  knowledge  was  good  of  its  kind,  but  did  the  child  no  good. 
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It  was  famished  as  mental  fuel,  and  had  been  shovelled  into  the  child^s 
head  with  intent  that  it  should  take  fire,  and  warm  and  light  np  its 
whole  being  ;  and  it  would  have  done  so,  had  it  been  laid  on  the  hearth 
of  its  imagination,  where  a  fire  is  ever  burning  ;  but  instead  thereof,  it 
had  been  cast  into  the  unlighted  furnace  of  the  intellect,  which  it  had 
only  choked.  So  far  is  it  from  being  the  intention  of  scientific  utili- 
tarianism or  technology  to  encourage  such  a  style  of  teaching,  to  rob 
children  of  their  imaginations  and  distract  their  intellects,  that  one  of 
its  great  aims — an  aim  with  which  personally  I  sympathise  deeply— is 
by  lessening  the  toil  and  trouble  which  the  great  majority  of  mankind 
are  compelled  to  spend,  even  from  their  earliest  years,  in  gaining  their 
bread,  to  give  them  leisure  and  opportunity  to  feed  their  imaginations 
and  cultivate  their  intellects  as  God  intended  they  should  do.  Let  no 
poet  or  painter,  then,  or  artist  of  any  other  kind,  or  friend  or  lover  of 
these  or  of  the  arts,  think  unkindly  of  utilitarian  technology.  It  can 
do  them  no  harm,  if  they  are  true  to  themselves,  and  it  will  be  their 
fault  if  it  do  not  render  them  service. 

I  will  not  affirm  that  there  are  no  grounds  for  the  charge  that  utih- 
tarianism  has  made  men  sordid  and  worldly.  Great  discoveries  of  gold 
diggings ;  ready  access  through  the  medium  of  swift  steamers  and  rail- 
ways to  the  choicest  regions  of  the  earth  ;  the  command  which  the 
telegraph  gives  over  the  markets  of  the  world  ;  the  immense  improve- 
ments in  machinery  ;  the  new,  and  newer,  and  newest  applications  of 
chemistry  to  the  useful  arts  ;  the  great  advances  of  agriculture,  of  navi- 
gation, of  the  art  of  war,  and  the  wide  diffusion  of  knowledge  among 
the  people,  have  unquestionably  a  strong  tendency  to  fix  men's  thoughts 
too  much  upon  this  world,  and  make  them  forget  how  soon  they  must 
leave  it. 

All  this  is  true  ;  but  for  the  evil,  industrialism  is  not  to  blame.  We 
are  at  best  but  narrow-minded  creatures,  troubled  to  carry  more  than 
one  idea  in  our  heads  at  a  time,  and  but  partially  able  to  keep  hold  of 
two  worlds  at  once.  By  all  means  let  moralists  and  Christian  divines, 
and  every  good  man  and  woman,  warn  their  brethren  against  mistaking 
this  little  passing  world  for  the  great  eternal  one.  But  to  ahoUsh 
industrialism  would  not  cure  the  evil,  and  industrialism  has  many  evils 
to  cure.  Its  vocation  far  more  is  to  relieve  the  wants  of  the  poor  than 
to  minister  to  the  luxuries  of  the  rich ;  and  we  have  the  poor  with  us 
always. 

Think  how  many  thousands  of  starving  men  there  are  in  our  country 
at  this  moment  for  whom  there  is  bread  enough  and  to  spare  in  this 
God's  world  of  ours,  if  wisdom  and  and  patience  were  allowed  their 
perf'ect  work  !  Think  how  many  women  crowd  our  streets,  forlorn 
outcasts,  for  whom  no  man  cares,  who  have  been  driven  to  perdition  of 
soul  and  body  by  those  vulnerable  demons — ^Cold  and  Hunger !  And 
think,  lastly,  how  many  stalwart  working  men  and  patient  house 
mothers  there  are  who,  though  not  starving,  are  yet  so  overworked,  so 
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insufficiently  fed  and  clothed,  that  they  will  be  aged  at  fifty,  and  retain 
only  vitality  sufficient  to  rot  slowly  away  in  workhouses  till  they 
fall  into  their  graves. 

Think  of  this  woeful  multitude  of  sufferers  and  sinners  whom  the 
miseries  of  their  bodies  daily  drive  into  the  commission  of  terrible 
crimes,  and  judge  whether  industrial  science  can  wrong  religion  by  feed- 
ing, and  clothing,  and  healing,  and  employing  so  inglorious  an  army  of 
unwilling  martyrs  to  the  cause  of  imperfect  civilisation ! 

Wealth  and  luxury  are  assuredly  not  less  fruitful  parents  of  crime 
than  poverty  and  hunger,  and  if  the  criminals  are  fewer,  they  are  often 
aU  the  blacker,  and  they  are  few  only  because  riehes  and  leisure  cannot 
be  the  endowment  of  many.  But  industrial  science  is  as  little  responsi- 
ble for  the  crimes  of  the  rich  as  for  the  crimes  of  the  poor.  The  fault 
of  both  is,  that  they  are  not  industrial.  The  poor  cannot  work  ;  the 
rich  will  not  work ;  and  both  pay  the  penalty  of  idleness,  which,  whether 
voluntary  or  involuntary,  is  always  punished  in  a  world  of  which  the 
law  is  Labour. 

I  think,  then,  that  industrialism  is  no  enemy  of  religion.  I  believe 
that  it  is  most  ready  to  be  its  handmaid.  But  let  me  add  that,  in  itself 
industrial  science  is  neither  religious  nor  irreligious.  It  is  simply 
embodied  power,  innocent  of  either  good  or  evil  intentions ;  as  ready  to 
make  gunpowder  as  to  make  chloroform ;  as  willing  to  cast  iron  into 
bomb-shells  as  into  household  grates  ;  and  no  more  interested  in  distil- 
ling an  elixir  of  life  than  in  concentrating  the  most  subtle  poison. 

The  often-quoted  declaration  of  Bacon,  that  "  knowledge  is  power," 
is  especially  true  in  reference  to  industrial  science,  if  you  take  the 
aphorism  without  any  qualification.  Knowledge  is  power,  and  only 
power.  It  is  not  love  ;  it  is  not  hate  ;  it  is  not  virtue  ;  it  is  not  vice  ; 
it  is  not  mercy  ;  it  is  not  justice  ;  and  least  of  all  is  it  revenge.  It  has 
not  a  soft  touch  or  a  gentle  look,  a  kind  heart  or  a  pitying  ear.  It  has 
only  a  clear  eye  and  a  strong  hand.  Its  symbol  is  the  steam-hammer, 
to  which  it  is  equally  indifferent,  whether  it  is  forging  shapeless  iron 
into  goodly  merchant  ships,  or  crushing  goodly  merchant  ships  into 
shapeless  iron.  Industrial  science  is  thus  as  free  to  the  religious  as 
to  the  irreligious,  and  is  alike  the  blind  instrument  of  both.  Whether 
it  shall  produce  evil  or  good  depends  on  those  by  whom  it  is  guided, 
and  the  business  of  the  Christian  is  not  to  flee  from  it,  as  Moses  fled  at 
first  from  his  wonder-working  rod,  because  it  put  on  the  aspect  of  the 
subtle,  terrible,  malignant  serpent,  but  to  stretch  forth  his  hand  and 
take  it,  and  hold  it  up  before  men  as  a  sceptre  which,  wisely  used,  will 
compel  the  earth  to  obey  the  will  of  God. 

I  would  compare  industrial  technology  to  one  of  the  tribes  of  Israel, 
among  which  the  Land  of  Promise  was  divided.  I  would  not  compare 
it  to  the  lion-like  Judah,  or  to  Benjamin  the  ravening  wolf,  or  to 
Napthali,  the  hind  let  loose,  or  to  Dan  the  biting  serpent,  or  to  Joseph 
the  fruitful  bough,  but  to  the  lowliest  of  them  all,  who,  you  will 
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remember,  is  thus  described : — ^'  Issachar  is  a  strong  ass  couching  down 
between  two  burdens  :  and  he  saw  that  rest  was  good  and  the  land  that 
it  was  pleasant ;  and  bowed  his  shoulder  to  bear,  and  became  a  servant 
unto  tribute."  This  Issachar,  the  strong  and  patient,  peaceful  bearer  of 
burdens,  and  servant  of  his  brethren,  is  the  very  symbol  of  industrial 
science,  and  he  can  bear  two  burdens,  so  that  you  need  not  be  afraid  to 
lay  one  upon  him. 

And  now,  having  in  a  long  digression  disposed  of  two  grave  questions 
affecting  my  subject,  let  me  announce  the  positive  truth  which  I  seek  to 
connect  with  the  topig  before  us : — I  was  referring  to  rock  crystal  as 
connected  with  a  peculiarly  interesting  department  of  technology.  1. 
As  itself  a  precious  stone.  2.  As  a  prominent  ingredient  of  those 
gems  which  contain  other  things  besides  itself.  3.  As  occurring  along 
with  those  most  prized. 

There  are  two  famous  gems,  indeed,  perhaps  the  most  famous  of  all, 
which  are  not  included  among  the  children  of  the  granite.  The  one  is 
a  choice  gift  to  us  from  the  plant  world,  viz.,  the  diamond.  The 
flowers  have  kept  the  secret  of  their  production  to  themselves,  but  they 
have  whispered  enough  to  let  it  appear  that  to  them  we  are  indebted 
for  that  rare  crystal,  most  akin  to  the  light,  without  which  no  plant  can 
open  its  buds  or  perfect  its  flowers.  The  other  exceptional  gem,  the 
pearl,  comes  to  us  from  the  animal  world,  and  its  subdued  moon-like 
splendour,  as  contrasted  with  the  sun-like  diamond,  is  no  unbefitting 
symbol  of  the  smaller  dependence  of  animals  than  of  plants  on  the  light 
of  day. 

The  remaining  precious  stones  are  literally  stones,  the  offspring  of 
the  rock,  and  of  the  earth,  earthy.  Take  for  example  those  mentioned 
in  the  Bible,  without  stopping  to  question  whether  or  not  the  names 
are  rightly  rendered  by  our  translators,  seeing  that  it  is  only  with  the 
names  we  have  at  present  to  do. 

In  Aaron's  breastplate  there  were  twelve  stones,  namely,  a  sardins 
(or  rubyj,  a  topaz,  and  a  carbuncle  ;  an  emerald,  a  sapphire,  and  ft  dia- 
mond ;]  a  ligure  (or  opal),  an  agate,  and  an  amethyst ;  a  beryl,  and  an 
onyx,  and  a  jasper.— (Exod.  xxviii,  17,  20.) 

In  St.  John's  description  of  the  Heavenly  City  .we  read  of  twelve 
foundations— jasper,  sapphire,  chalcedony,  emerald,  sardonyx,  sardius 
(or  ruby),  chrysolite,  beryl,  topaz,  chrysoprasus,  jacinth,  and  amethyst ; 
"  and  the  twelve  gates  were  twelve  pearls,  every  several  gate  was  of  one 
pearl."— (Rev.  xxi.  19-21.) 

Nbw,  omitting  the  diamond  and  pearl,  and  counting  no  stone  twice, 
we  have  sixteen  gems.  But  of  these,  no  fewer  than  one  half,  namely, 
agate,  amethyst,  chalcedony,  chrysoprasus,  jasper,  onyx,  opal  (liguie)) 
and  sardonyx,  are  slight  modifications  of  silica.  Some,'  like  the  amethyst, 
are  coloured  crystallised  rock  crystal ;  the  others  more  resemble  silica 
iu  the  form  of  flint ;  but  all  agree  in  consisting  almost  entirely  of  that 
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most  abundant  and  common  earthy  or  mineral  matter,  which,  as  form* 
ing  the  smooth  milk-white  pebbles  of  our  Highland  brooks,  we  dis- 
tingnish  in  our  vernacular  by  the  contemptuous  name  of  chucky- 
stones  (stones  to  be  chucked  about) ;  which,  as  forming  the  sand  upon 
our  sea  shores,  we  count  the  very  type  of  useless  barrenness ;  and  of 
which,  in  its  shape  of  sandstone,  we  build  our  rudest  walls  and  meanest 
erections. 

The  whole  of  the  precious  stones  in  question  are,  in  truth,  only 
coloured  sandstones.  Nor  is  there  anything  rare  in  the  source  of  their 
colour.  A  little  iron  rust,  a  little  manganese,  a  little  coaly  matter,  or  a 
few  scales  of  mica,  are  sufficient  to  give  them  their  beautiful  tints.  And 
the  most  beautiful,  perhaps,  of  all  the  siliceous  gems,  the  precious  opal 
(of  which  there  exists  a  piece  at  Vienna,  weighing  1  lb,  valued  at 
40,000Z.),  if  it  owe  its  splendid  blaze  of  colours  to  anything  but  its 
structure,  owes  it  only  to  the  presence  of  a  little  water. 

Of  the  other  eight  stones,  three— the  ruby,  the  carbuncle,  and  the 
sapphire — are  identical.  The  ruby  and  the  carbuncle  are  exactly  so,  and 
the  sapphire  differs  only  in  colour  from  them,  A  ruby  or  carbuncle 
may  be  called  a  red  sapphire  or  a  sapphire  may  be  called  a  blue  ruby. 
They  consist  of  the  same  thing  as  the  emery  powder  with  which  we 
clean  rusty  needles,  and  it  is  the  same  thing  as  the  earth  of  clay,  alumina. 
The  rarest  azure-blue  sapphire,  or  blazing  ruby,  is  only  crystallised 
coloured  clay-earth. 

Of  the  remaining  five  stones,  two — ^the  emerald  and  the  beryl — ^are  but 
different  names  for  one  thing.  They  are  largely  made  up  of  flint-earth 
(silica),  and  clay-earth  (alumina),  and  their  colour  is  owing  to  an 
abundant  metal,  chromium.  They  do  contain,  however,  one  compara- 
tively rare  body  called  glucina,  the  oxide  of  an  unfamiliar  metal.  Yet 
there  is  nothing  remarkable  in  the  appearance  of  this  body,  which  is  a 
white  powder  resembling  closely  flint-eartli  and  clay-earth,  and  only 
occasionally  found  forming  a  gem.  For  it  is  only  a  few  among  the 
beryls  that  are  sufficiently  beautiful  to  be  counted  among  precious 
stones,  and  fine  emeralds  are  so  rare  that  a  single  one  (no  doubt  a  large 
one)  at  Vienna  is  valued  at  50,000Z. 

The  last  three  stones  are  the  chrysolite,  the  topaz,  and  the  jacinth. 
The  chrysolite  is  made  up  largely  of  the  continually  recurring  flint- 
earth,  silica ;  its  rather  unattractive  yellowish  or  olive-green  colour 
results  from  the  presence  of  a  little  iron  rust ;  and  what  is  not  siliceous 
or  ferruginous  in  it  is  the  uncostly  substance  magnesia.  The  topaz  is, 
again,  clay-earth  and  flint-earth,  with  the  addition  of  a  common  body, 
fluorine. 

At  length,  however,  in  the  last  ol  the  sacred  gems,  we  encounter 
one  constituted  of  very  rare  materials.  The  jacinth  is  composed  of  the 
least  common  materials  of  all  the  gems.  It  has  in  it  an  earth  called 
zirconia,  the  oxide  of  a  metal  which  occurs  very  sparingly  in  any  part  of 
the  crust  of  the  globe.  This  fonns  two-thirds  of  it^  the  other  third  is 
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silica.  Of  all  the  gems  it  is  probably  the  least  known,  and  the  least 
prized.  It  is  a  brown  stone,  of  no  remarkable  beauty,  resembling  a  red 
brown  ganiet,  Avhich  is  often  sold  as  a  jacinth  or  hyacinth.  The  rarest 
of  the  gems  is  thus  the  least  prized  of  them  all. 

There  are  other  precious  stones  besides  those  which  I  have  named ; 
but  they  all  consist  of  common  things.  Tlie  garnet,  for  example,  the 
spinelle-ruby,  and  lapis-lazuli  or  ultramarine,  are  compounds  of  the 
ever  re-appearing  silica,  alumina,  magnesia,  and  iron  oxide ;  the  splendid 
colour  of  ultramarine  (which  we  are  able  to  imitate  artificially),  depend- 
ing, in  addition  to  these  materials,  on  the  presence  of  sulphur  and 
soda. 

The  turquoise  is  clay-earth  united  with  bone-earth  (phosphate  of 
lime),  coloured  by  oxide  of  copper. '  Many  turquoises  are  the  fragments 
of  fossil  bones  stained  with  copper.  Malachite  is  a  very  common  copper 
ore.  Satin  spar  and  Derbyshire  spar,  besides  other  prized  spars,  consist 
chiefly  of  lime.  Jet  is  coa],  and  amber  is  petrified  rosin.  In  short,  with 
the  exception  of  the  dull  brown  jacinth  and  the  emerald,  the  great 
majority  of  precious  stones  aie  only  coloured  sand,  flint,  clay-earth,  or 
clay,  whilst  the  diamond  is  charcoal,  and  the  pearl  chalk. 

If  any  of  my  readers  hear  this  for  the  first  time,  I  can  well  imagine 
them  saying,  "  for  us  hitherto  a  diamond  was  a  diamond,  and  a  pearl  a 
pearl ;  the  sapphire  the  embodied  azure  of  the  sky  ;  and  the  emerald 
the  green  which  the  earth  loves  in  spring.  But  now,  much  apparently 
to  your  contentment,  they  are  turned  into  soot  and  chalk,  and  clay,  and 
iron  rust 

Now,  I  sympathise  greatly  with  the  feeling  which  leads  to  this  pro- 
test. I  have  pleaded  that  children  should  not  too  early  be  despoiled  of 
their  romantic  beliefs.  And  there  are  grown*  up  children  of  the  best 
sort,  who  keep  the  hearts  of  children,  in  manly  or  womanly  breasts,  even 
to  extreme  old  age,  and  who,  I  should  be  glad,  could  believe  all  their 
days,  that  diamonds  were  crystallised  May-dew,  and  pearls  the  tears  of 
mermaids,  and  sapphires  chips  from  the  vault  of  heaven,  and  emeralds 
leaves  of  the  trees  that  grew  in  Eden.  But  to  most  of  us,  as  even  to 
a  Wordsworth,  the  time  irrevocably  comes,  when  the  fairy  gleams  of 
childhood  fade  into  the  light  of  common  day ;  and  we  are  all  the 
descendants  of  her  who  ate  of  the  fruit  of  the  tree  of  knowledge  of  good 
and  of  evil,  and  must  taste,  like  her,  the  bitter  as  well  as  the  sweet;  hat 
the  bitter  here  is  a  wholesome  one.  Why  should  we  admire  a  diamond 
the  less  because  a  chemist  can  roast  it  into  a  cinder  or  bum  it  into 
choke-damp  ?  Why  should  a  pearl  be  pronounced  unbeautiful  because 
any  one  can  rival  the  wanton  Cleopatra,  who  changed  one  into  a  hateful 
draught  by  dissolving  it  in  vinegar  ? 

There  is  something  unconsciously  atheistic,  materialistic,  and  bar- 
baric in  the  notion  that  the  rarity  of  its  material  is  the  chief  element  in 
the  beauty  of  a  beautiful  object.  All  that  the  marble  contributes  to 
the  beauty  of  the  Apollo  Belvidere,  or  the  Medicean  Venus,  or 
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any  of  the  other  statues  that  enchant  the  world,  may  be  subtracted, 
without  subtracting  more  than  a  fractiou  of  their  beauty ;  and 
that  fraction  makei  the  marl>le  statue  more  beautiful  thau  the 
plaster  cast  or  the  clay  model,  not  because  marble  is  rarer  than 
plaster  or  cla}^,  but  simply  Ijecause  it  is  more  beautiful.  If  the 
diamond  had  organised  itself  out  of  some  unique  and  precious  kind 
of  matter,  which  alone,  of  all  kinds  of  matter  in  the  universe,  could 
form  it,  then  all  praise  to  the  self-made  diamond !  But  if  omnipotent 
hands  carved  it  out  of  the  most  common,  most  unlikely,  and  most 
intractable  materials,  then,  whilst  the  diamond  is  none  the  less  beau- 
tiful, aU  the  more  honour  redounds  to  its  wonderful  Carver.  It  might 
have  been  the  law  of  nature  that  graceful  shapes  and  gorgeous  coloiws 
should  have  been  found  attached  only  to  the  rarest  materials ;  as  gold, 
for  example,  is  a  rare  thing,  as  well  as  a  very  beautiful  thing.  But  the 
law  of  nature  is  exactly  the  opposite.  There  is  not,  I  am  sure,  a  more 
beautiful  object  than  a  soap-bubble,  none  which  a  youthful  Shakspere  or 
Milton  is  more  likely  to  have  tried  his  creative  hand  at  producing.  No 
flower  or  precious  stone  excels  it  in  symmetry.  None  equal  it  in  colour, 
and  yet  it  is  but  a  distended  drop  of  muddy  water.  The  secret  of  its 
beauty  lies  in  its  workmanship,  and  the  same  law  applies  to  all  created 
things. 

This  is  the  lesson  I  am  anxious  to  enforce.  It  is,  I  will  not  say,  a 
childish,  but  it  is  a  childlike  fancy  to  expect  to  find  beautiful  objects 
constructed  out  of  a  rare  material,  which  by  its  very  nature  confers 
beauty  upon  aU  that  is  made  of  it.  When  we  become  men,  and  put 
away  childish  things,  what  we  do  find  in  the  physical  universe,  are 
materials  the  most  common,  but  workmanship  the  most  rare.  Herein 
lies  a  great  argument,  little  appreciated,  for  man  being  a  worker. 
Herein  lies  a  justification  of  Industrial  Museums,  and  a  divine  warrant 
for  Chairs  of  Technology.  Thus  the  material  of  the  gems  is  the 
cheapest  and  rudest.  To  judge  from  the  condition  of  the  mass  of  this 
material  at  the  earth's  surface,  its  tendency  is  to  assume  ungraceiul  and 
dull-coloured  forms.  The  clay  or  flint,  or  chalk  or  charcoal,  does  not 
help  the  artist,  but  must  be  subdued  into  beauty,  and  etlierealised  by 
him.  It  is  susceptible  of  being  made  beautiful,  and  does  not  refuse  to 
be  beautified  j  but  it  is  shy  and  coy,  and  reluctantly  submits  to  be 
glorified.  Not  till  it  is  touched  by  the  finger  of  God  does  it  start  into 
shapes  and  hues  of  beauty ;  but  how  surpassingly  beautiful  they  are  I 
The  crystallised  gems  are  modelled  into  figures  so  perfect,  that  the 
mathematician  wonders  at  their  almost  ideal  symmetry.  Some,  like 
Sal-Gem,  are  exquisitely-squared  cubes.  The  jacinth  rises  in  four- 
angled  campanile-like  towers  ;  the  emerald  in  stately  six-sided  obelisks  j 
the  amethyst  in  twelve-sided  cathedral-like  spires ;  the  diamond 
assumes  a  most  symmetrical  shape,  like  that  of  a  double  Egyptian 
pyramid  ;  the  topaz  inclines  obliquely,  like  the  leaning  Tower  of  Pisa  ; 
the  ganiet,  the  most  many-sided  of  them  all,  shows  twelve  or  twenty- 
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four  polished  facets  ;  and  the  pearl  (which  is"  not,  however,  a  crystal) 
as  it  were,  rounds  these  off,  and  grows  into  a  perfect  sphere.  Each 
assume  many  shapes  but  all  related,  all  beautiful,  and  so  unaltering 
that  their  bounding  angles  do  not  vary. 

Those  crystals  in  virtue  of  their  structure,  not  their  material,  can 
influence  nearly  all  the  great  forces  of  nature.  They  can  transmit  rays 
of  light,  and  reflect  them,  bend  them  aside,  break  them  in  two,  make 
them  visible  or  invisible,  and  strangely  change  aU  their  properties. 
They  can  similarly  affect  the  rays  of  heat.  They  develop  and  modify 
electrical  agencies.  They  act,  and  are  acted  on,  like  magnets,  and  when 
traversed  by  light,  heat,  electricity,  and  magnetism,  display  inner  mar- 
vels of  structure  unsuspected  until  these  marvels  revealed  them. 

I  will  say  nothing  of  their  colours,  for  these  are  familiar,  nor 
enumerate  further  their  characters.  Enough  has  been  said  to  show 
that  they  are  among  the  most  perfectly  beautiful  things  that  God  has 
given  us  to  delight  our  senses  and  imaginations,  and  to  quicken  our 
intellects  ;  and  yet  they  are  made  of  the  most  common,  the  most  vulgar, 
and  most  worthless  ingredients,  and  owe  their  graces  solely  to  the 
exquisite  skill  with  wliich  those  despised  ingredients  have  been 
moulded,  and  carved,  and  tinctured  with  the  choicest  dyes.  And  they 
are  bright  with  a  lesson  as  heaven-bom  as  themselves. 

We  are  placed  in  a  world  where  all  are  commanded  to  live  hy 
labour,  the  labour  of  head  or  hand,  or  heart  or  brain,  or  of  all  together. 
And  lest  we  should  be  discouraged  by  the  apparent  intractability  and 
meanness  of  the  dull  physical  materials  with  which  we  must  work, 
and  should  complain  that  we  have  to  deal  with  a  hard  taskmaster,  who 
sets  us  to  make  bricks  but  gives  us  no  straw,  behold  He  has  stooped 
like  a  benignant  father  to  His  wilful  children,  and  with  His  own 
Almighty  hands  has  wrought  into  shapes  of  beauty  the  clay  and  sand 
and  trodden  dust  beneath  our  feet.    We  are  too  apt  to  regard  it  as 
altogether  exceptional  that  God  should  have  shown  to  Moses  on  the 
mount  patterns  of  all  the  things  he  should  make  for  the  service  of 
the  Tabernacle ;  we  forget  that  He  has  in  all  ages  given  to  men  pat- 
terns of  the  way  in  which  they  should  fashion  the  materials  he  has 
placed  in  their  hands.   And  do  not  forget  that  it  is  not  merely  a  few 
beadlike  gems  that  show  this.   The  everlasting  mountains,  the  plains, 
the  valleys,  the  river-beds,  and  the  caverns  of  the  sea,  are  built  up  or 
hewn  out  of  the  same  common  things.   All  the  might  and  grandeur  of 
the  ocean,  whether  as  shown  in  its  waves  or  in  its  ice-bergs,  those 
mightiest  of  emeralds,  sapphires,  and  diamonds,  depend  upon  the  most 
conmion  of  material  things.   All  the  splendours  of  the  sky  have  a 
similar  origin.   All  the  trees  of  the  forest,  the  meadow-grasses,  and 
every  fruit  and  flower,  are  but  new  forms  of  the  same  endlessly  alterable 
materials ;  and  the  creatures  of  the  whole  animal  kingdom,  up  to  the 
highest  models  of  manly  and  womanly  beauty,  are  only  the  same  things 
in  other  shapes.  On  every  side  we  hear  one  great  truth  uttered  from 
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earth,  and  cdr,  and  sea,  and  sky,  and  plant,  and  animal — The  material 
is  nothinff,  the  workmanship  is  everi/thing.  On  their  testimony  I  rest  my 
case.  They  are  the  jnstifiers  of  industrial  science,  they  furnish  an 
argument  for  cheerful,  hearty  work.  To  two  alone  of  its  aspects  I 
will  now  refer. 

In  the  first  place,  the  infinite  susceptibility  of  useful  and  beautiful 
modifications  which  the  most  common  things  possess,  assures  us  that, 
though  we  are  not  omnipotent,  and  cannot  avail  ourselves  to  more  than 
a  small  extent  of  this  susceptibility^  yet  we  can  lai^ely  turn  it  to 
account  in  our  capacity  as  workmen  ;  neither  need  we  fear  that  all  the 
generations  of  men  to  the  end  of  time  will  exhaust  the  latent  properties 
oi  even  one  kind  of  matter. 

In  the  second  place,  as  if  not  to  deter  us  from  work  by  showing  us 
unapproachable  examples  of  His  power,  it  has  pleased  the  Almighty 
worker  to  restrain  His  skill,  if  I  may  use  such  language,  and  whilst  He 
has  made  all  material  things  beautiful,  to  make  none  perfect. 

Exquisitely  graceful,  for  example,  as  crystals  are,  perfect  crystals 
never  occur.  A  faultless  cube  we  do  not  see.  Equilateral  triangles  or 
right  angles,  rigidly  such,  as  tested  mathematically,  are  not  found,  or 
facets  unerringly  plane.  Poets  speak  of  entire  and  perfect  chrysolites, 
but  crystallographers  never  saw  them,  and  mathematicians  never 
measured  them. 

It  shows,  as  has  been  most  justly  urged  by  a  profound  thinker,  how 
much  greater  man's  intellect  is  than  his  senses,  that  we  should  have  an 
unfaltering  belief  in  the  existence  of  such  things  as  cubes  and  triangles, 
and  circles,  although  we  never  saw  them  (i.  e,  perfect)  and  cannot  pro- 
duce them.  But  the  conclusion  I  wish  to  draw  from  this  curious  fact  is 
simply  that  on  our  globe  the  beauty  of  everything  is  as  it  were  veiled 
and  subdued,  and  for  this  among  other  reasons,  that  we  may  not  be  dis- 
heartened in  working,  by  seeing  the  Divine  ideal  too  perfectly  realised 
before  us. 

And  so,  if  our  work  never  contents  us,  and,  least  of  all,*  our  best 
work,  let  us  not  seek  a  lower  ideal,  or  be  too  despondent,  still  less  throw 
our  tools  away  in  despair. 

The  workman's  song,  whether  successful  or  not,  should  ever  be, 
"Excelsior  I'' the  motto,  *  Higher!  higher!"  We  must  postpone  the 
thought  of  perfection  till  we  stand  before  Him  who  can  jnako  us  perfect, 
and  our  work  too. 
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ON  THE  STRAW  PLAIT  TRADE. 

BY  A.  J.  TAXSLEY. 

Bedfordsbire  has  long  been  celebrated  for  tlie  production  of  beautiful 
wheat  straws,  suitable  for  the  purposes  of  plaiting.  The  first  straws 
used  for  the  making  of  plait  in  this  country  were  grown  in  the  neigh- 
bourhood of  Luton.  Straw-growing  now  extends  throughout  the 
sotithem  part  of  the  countrj^,  in  the  valleys  and  along  the  slopes  of  the 
Chiltem  Hills,  and  also  in  parts  of  Hertfordshire,  Buckinghamshire, 
Oxfordshire,  and  Berkshire.  The  best  soils  are  light  but  rich ;  the  stiff 
clayB,  being  unsuitable,  will  not  produce  good  straws.  Some  soils  that 
would  produce  good  straws,  but  not  yield  a  fair  crop  of  wheat,  are  only 
cultivated  for  the  latter,  but  those  yielding  both,  prove  very  advan- 
tageous to  the  fanner.  The  seed  used  is  either  that  kno^vn  as  red  lam- 
mas  or  white  chittim  wheat,  accoKling  to  soil  and  aspect ;  and  is  sown 
broadcast  or  drilled,  according  to  circumstances,  and  cultivation  is  ca^ 
ried  on  in  the  usual  manner.  When  harvest  draws  nigh,  great  care  is 
required  by  the  grower,  it  being  necessary  to  commence  cutting  "before 
the  flag  of  the  straw  falls.  If  very  wet  and  stormy  weather  sets  in,  the 
straws  become  rusted  or  spotted  ;  or,  if  opposite  weather,  dry  and  hot, 
and  the  crop  temains  uncut,  the  straws  change  to  red,  and  become 
harsh.  The  first  favourable  oj^portimity  is  taken,  extra  hands  are  set 
on,  the  crop  is  rapidly  cut,  laid  out  to  dry  before  being  tied  into  sheaves, 
carted  and  stacked  with  all  despatch  as  soon  as  ready.  The  result  of 
this  attention  is  in  general  seen  in  obtaining  bright  and  clear  straws 
that  will  repay  the  farmer  for  all  his  trouble.  An  acre  of  wheat  will 
yield  in  a  good  season  five  to  eight  loads  of  wheat,  of  five  bushels  to  the 
load,  and  from  fifteen  cw^t.  to  a  ton  of  cut  straws,  of  the  value  of  six 
to  eight  pounds  sterling  the  ton,  clear  of  all  expenses. 

The  farmer  disposes  of  his  straw  to  men  known  as  straw  factoi's ; 
these  draw  and  cut  the  straw^s  in  his  barn.  Each  sheaf  is  taken  between 
the  knees,  and  the  straws  are  drawn  out  a  handful  at  a  time ;  the  ears 
are  then  cut  off,  and  carefully  laid  together  on  one  side.  After  a 
sufficient  number  has  been  drawn  and  cut,  large  bundles  are  formed, 
weighing  20  to  25lbs.,  and  these  are  carted  to  the  home  of  the  factor,  to 
undergo  another  cutting"  process,  which  is  generally  performed  by 
boys,  who  earli  from  2s.  fo  Ss.  per  week.  In  the  act  of  cutting  each 
straw,  the  sheath  in  which  it  is  encased  is  taken  off,  Two  joints 
of  the  straw  are  preser\^ed  for  plaiting,  the  other,  or  root  joint,  being 
cast  away. 

Straws  thus  cut  are  next  subjected  to  the  fumes  of  sulphur  in  a  close 
chest,  steamed,*'  as  it  is  termed,  and  afterwards  sorted  by  hand  into 
proper  sizes.  Of  late  years  sorting  is  performed  by  a  hand-machine, 
similar  to  a  sieve ;  the  straws,  being  held  in  an  upright  position,  ^ill 
through  holes  of  a  uniform  size.  A  final  sorting  takes  place,  when  dis- 
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coloured  or  spotted  Btraws  are  thrown  oat,  which,  however,  are  not 
altogether  wasted,  as  they  answer  for  dyeing  in  some  cases.  Marketable 
bunches  are  formed  of  the  various  sizes  and  qualities,  the  bundles  so 
made  up  fetching  one  halfpenny  to  one  shilling  per  bunch  ;  they  are 
afterwards  sold  to  the  plaiters  at  the  various  markets  of  the  districts, 
or  in  the  immediate  neighbourhood,  the  factors  always  residing  within 
the  plaiting  districts. 

There  are  straw-growing  districts  in  Essex,  but  as  the  soil  is  unfa- 
vourable for  the  growth  of  good  straws,  great  quantities  are  sent  there 
to  be  made  into  plait  from  Bedfordshire  and  the  other  districts. 

The  growth  and  preparation  of  straws  are  most  important  branches 
o!  the  "  straw  trade,"  and  to  the  attention  given  to  them  during  the  last 
fifty  years,  much  of  the  excellence  of  Englbh-made  plait  is  to  be  attri- 
buted. The  districts  were  originally  limited,  but  the  advantages  of 
straw-growing  have  led  to  the  present  large  extension  of  the  districts  in 
the  counties  enumerated  ;  the  possibility  of  obtaining  a  good  crop  of 
wheat,  with  a  good  crop  of  straws,  having  led  on  many  a  farmer  to  their 
successful  cultivation. 

The  art  of  making  plaits  from  wheat  straw  was  first  introduced  into 
England  about  two  and  half  centuries  ago.  In  Agnes  Strickland's 
"  lives  of  the  Queens  of  Scotland,"  we  read  that  Mary  Queen  of  Scots, 
when  travelling;  in  Lorraine,  in  France,  noticed  that  women  and  children 
were  employed  in  the  plaiting  and  making  of  straw  hats,  and  in  the 
districts  where  this  light  and  pleasant  handicraft  was  practised,  the 
peasantry  were  much  better  off  than  in  other  parts  where  it  was  not.  It 
is  said  that  the  thought  struck  her  that  the  introduction  of  this  useful 
art  into  Scotland  would  be  attended  with  much  benefit  to  her  own  sub- 
jects. She  therefore  prevailed  upon  some  plaiters  to  return  with  her  to 
Scotland ;  this  was  about  the  year  1562.  The  troubles  in  which  she 
was  after^'^ards  involved  prevented  her  fully  accomplishing  her  object ; 
but  her  son,  James  I.,  took  a  lively  interest  in  his  mother's  plaiters,  and 
transplanted  them  to  Luton,  in  Bedfordshire.  While,  however,  they 
remained  in  Scotland,  they  taught  their  art,  and  plaiting  still  survives 
to  the  present  day  in  the  Orkney  Islands,  though  the  quantity  now 
made  there  is  very  limited. 

These  plaiters  are  supposed  to  have  arrived  in  England  about  the 
year  1603,  and  must  have  taught  the  peasantry  the  art  of  making  whole- 
straw  plait.  About  a  century  after  this,  it  is  stated  in  "  Oldmixon's  His- 
tory of  England,"  that  plaiting  had,  in  1724,  greatly  extended,  and  that 
several  thousand  plaiters  found  profitable  employment  both  in  Bedford- 
shire and  Hertfordshire.  In  the  reign  of  Queen  Anne,  large  quantities 
of  hats  were  made  from  the  whole-straw  plait,  a  taste  for  hats  having 
sprung  up  at  Court,  as  shown  in  the  costumes  of  that  reign  in  the  milk- 
Diaid  hat,  and,  later,  in  the  succeeding  reigns  of  the  Georges,  in  the 
gipsy  hat.  The  heaviness  of  the  article,  however,  led  to  efforts  for 
improvement,  in  order  to  produce  a  lighter  description.   At  first  the 
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contrlvantMs  for  the  .BpUttupg..^  tf^W^  weie:  ^  ^  ^^^xj^  (ksm^ 
Som«  plaitejB^  ijade^d^  Qut  the  whole  4fcraw  wit^  a  Jbnife^.  made  a 
Jojod  olfifdit  p^aib,  whiclL  lenlised^  ims  3hilli^g  .per  ox  20s. 
per  acore  (at  tliA  preseot  time  it  ^ould  «,boTit  ^  A, con- 
siderable quantity  of  fancy  work  was  made  about  ihi9  pedod  .^at  Pan- 
«tabla  by  strawe^  so  cut,  bei^g  madft  what;  wa^  cajl^/^iaid-w^rk.'* 
It  consisted  of  tbe  split  ^tcaws  being.  jOattened^  an4  afterwards  pa^^  on 
wood  or  otber  tom  substa^oea ;  .yarioii^  pretty  and  xi^efiU  ax^icle^^io,  the 
»hapQ  of  bask^tQ,  work-boxes,,  ^at^,.  &c*9  :were  thni^.ai^e. at^ws 
i^eie  intrqdup^d,  for,ming  ¥a|:;iieg)»te<^  patten\ayi^x>4,?A(pny.otherring^ns 
deyioesi  -and  tt^^  were  ftold  to  the  padsengers  passing;,  thipngh, that 
ancient  thoroughfare  in  the  days  of  cpaphing.  Many  hjits  were  made  at 
the  same  period,  ando  togeUiar  with  the  fancy  work^  brought  Dunstable 
^to  .notoriety  ii^  oonnection  with  the  straw  tra<^e;  .hence -  the  names  of 
Pu,nstabl^  plait,  Punstable  hat,  Puns^Ue  bonnet 

The  efforts  at  splitUng  straws  made  at  Dunstable  ii^  the  "laid-work/ 
and-axpund  Luton,,  were,  not-  sajcce$sful  in  4i9Coyeri^g.a  proper  instm- 
ment*  Who  it  was  that  at  .last  succeeded  in  the  inyentiou^^of  that  moat 
important  and  useful  little  "  moiclu^e/'.  as  it  was  named,  the  stiaw 
0plitter>  cannot  now  be.  traced,  but  it  is  genmlly  supposed  that  the 
]6!reftch  prisonei^s  at  Yoxley  Baifra^^s,  near  BtUton,  first  ^nade  it  in  hqiMt 
between  the  years<I8P3  and  1806*  It  w^  .aboujt  two  inches  1od& 
brought  to  a  poinjb,  behind  which  a  mt  of  cutjtepcs  wa3  ananged  m  a  <mle 
the  poiet  entered  the  straw  pipe^-  the  cutters  separating,  it  into  so  meay 
equal-sized  spUnta  Some  were  arranged  to  cut  a  straw,  into  four  p(^ 
(Others  five^  luvd  so  on  up  to  nine.  This  i^troment  was  soon  imitated, 
and  being  of  ai^ch  s^urprising  u^ility^  . numbers  w^ere  speedily  made,  aad 
fetched-  as  much  as  from  one  to  two*  guineas  each*  A  blackamithr^^ 
Dun^table^  o^med  Janes,  n»ade  them  in  irpn^  and  turned  the  enddownr 
wards  at  right- angles  with  the .  stem,  the  eutterp  beii^  placed  immediately 
abpFe  the  point.  Thi^  s<)(Q3]l  aftfsr  became  the  general  form  in  whioh  it 
was  made,  with  the  some  varieties  qi  eiji^tera  aa.at  &:et  in  bone.  A  few 
yeara  afterwards,  about  18154  others  were  made  like  wheels,  and  in«(»ted 
in  a  framej  the  points  projectii^  in  Croat)  o£  each ;  by  this  arranfflmeat 
four  or  five  splitters  oould  be  fi^ed  in  one  £cama.  Ab  these  instnunente 
)](eQame  common,  and  were  made  ija  brasQ^  the  ^oe  hmxsg  about  sUp^nce 
eaeb,  the  nmking,  of, split^, plaits, with  iacility  was  ^daced. within  ea^ 
reaoh  of  the  plaitere^  To  l^ie  inve2|tlqnt.m|i^.i^  attiibuted  the  sih^ 
which»  in  hiter  times^  has  attended  the  manafit^tiuei  of  straw  plait  in 

The  first  split  plait  was  made  of  ^aven  etsrawsy  and  it  fetched 
munnch  aa  12&  per  score,  MaQy  anausing  accounts  have  been  handed 
down  of  persons-  called  "  dealers,'*  coUeeting  it  of  the  plaiteis  ive 
yajcda  at  a  time,  meeting  them  on  .their  way  to  market  as  early  as 
three  or  four^  o*cloek  in  the  mc»3ung,  and  makiag  great  eifiorts  taehtoio 
it  Piiees  continued  high  for  many  years.  Other  kukds  were  alao 
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iriTCnted,  called  rattic  peari,  Italian  (made  of  eleven  etraWB)  diamond 
pMt,  tod  other  fancy  kinds.  Mueb  plait  was  also  made  by  the  French 
priisoners  at  Stilton,  about  the  year  1810.  The  plait  they  made  vas  pur- 
chased by  persons  from  Luton,  who,  at  much  risk,  succeeded  in  holding 
commtmication  with  them. 

Bbmiets  made  of  split  straw  succeeded  rapidly  in  displacing  the 
-tHible-strdw  Dtmstable  hat,  and  continued  a  favourite  artide  of  fashion- 
able wear  for  a  long  time,  but  Leghorn  hats  eventually  intwfered  with 
thfem.  Cfhips  also  had  a  considerable  sale.  About  the  year  1820,  Leg^  * 
horns  -were  largely  imported  into  England  from  Italy,  by  Mr.  Thomas 
Vyse,  of  London,  and  their  sale  was  very  gretft  for  many  years,  the  prices 
valuing  ftom  two  to  fonr  guineas  each 

'Phe  great  demand  for  Leghorns  led  to  many  attempt*  being  nttide  to 
^radlice  an  article  resembling  them  in  England.  Comspondence  waa 
carried  on  by  the  Society  of  Arts  with  certain  persons  who  wer^ 
attempting  to  accomplish  the  object,  and  every  encouragement  was 
offerifd  by  the  Society  to  parties  trying  to  grow  straws  like  those  in 
^taly,  and  then  making  a  similar  article  to  the  Leghorn  hat,  in  order  to 
increase  the  manufacture.  A  Mr.  Parry  received  the  Society's  laige 
«ilver  medal  in  1822,  for  his  method  of  manuftkcturing  Leghorn  plait 
froBi  straw  imported  from  Italy.  No  petfton  sucteeeded  so  well,  how- 
ever; ais  the  late  Mr.  Thomas  Waller,^  of  Luton,  in  his  efibrts  to  ftnd 
employment  f&t  the  population  of  his  natirfe  town.  This  gentleman  at 
fest  imported  seedis  of  the  Italian  wheat,  and  endeavoured  to  raise  straws 
febm-  it  in  the  neighbourhood  of  Luton,  but  though  not  in  the  end  sttc- 
^essfttl,'  being  beaten  by  the  uncertainty  of  our  climate,  and  the  want  of 
sufficient  heat  in  our  atmosphere,  he  hit  upon  the  expedient  of  usiAg 
i^tra'iw,  which  he  imported  from  Italy,  in  making  eleven  stJraw  plaits  in 
the  English  style.  The  plaiting  of  eleven  Tuscan  straws,  with 'the 
»traw»  set  '^n*  ei«enly  at  the  lower  edge,  and  not  in  the  middle-as  Leg- 
^(m.  plai^  ymA  t^e  new  feature  <of  his  peculiar  manufacture  ;  lAie  |dait 
noniadeWasa^reat  suoeess,  and  through  his  invention  lie  obtttined  a 
pa^Ht  for  a  bonnet,  ealled  by  hini'  the  <^  Tuscan  Oriisa  Bonnet,'^  which 
V^as  te^^watds  {yatroni^  by  Qaeen  AdeMde,  and  grent  numbers  wore 
«old  ikll  0Vier  the  kkigdom  at  prieei^  from  3019.  to  SOs.  edch.  •  ' 

Ia3tg&'im^niM^n»  i>f  Itdlian  straws  tvere  made  by  him,  and  mavy 
th»U£NUid  ^eJPBOnS'iin^  a  jksn^  wer^  employed  oft"  the  neW  plait. 
Sventna^y,  f^^  ^me  kind  of  pl&i!!;^  from  Italy  mttoh  jiftetf^r^  with 
the- hoine^mAdei ;  bttt,  noti^hstahding  tMj»^  Bngliihhmade  I'uscan  em- 
ployed many  thousand  of  plaiters,  both  in  Bedfordshire  and  Hertifofril- 
*hflpej,  f o^  toany  ioHoiMing  yews. ' 

'  Frontf  thie  time  df  nu^dng  the  firftt  single  plflit,  oalkd  splits  at  thtt 
eotnniene4ttieii!t  'of  th(d  prsdent  eentory^  miany  fancy  Mnds  of  plait:  weie 
invented  in  the  split  stiw ;  the  plait  called  M  corkscrew''  was  ona^  and 
a  bonnet  knaide  from  it  was  worn  by  Lady  Bric^ater.  Similar  faney 
plaits  and  trimmings  followed.  About  1820,  a  new  kind  of  pfadt,  mora 
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durable,  aaul  ^vskfa  a  stir&ce  moM^  jiflc^ was  inirenlied^  sndr  it  maf  be 
aaid  to  liave  beeoi  patent  oi  moft  df  %he  umeroas  kiads  t^nitor- 
waids  came  np^  This  new  sort  ivaa  fdrmjed-  <df  aev^tt^^doubte  skiaw%.iwo 
epHnts  with  their  pithy  or  inner  (^ides  beings  laid^ogethi^,  after  haanng 
been  flattened/  and  ihxa  a  ^donble''  8ti»w  waa  made^  iermiiag  a  foaaier 
and  lighter  thing  iMn  the  whoie  pipe^  howei^&d^.  SeTenef  ^ese 
doable  ctews,  being  platted,  lonned  th(d  niBW  plait^  tenned  ^  Patent 
Dunstable."  Thia  inrentien  was  &liowed  by  another  and  broader^  and 
termed  "  impioTed."  Anoth^,  fbrmed  of  eleven  donble  atiwirss  fromafine 
Slitter,  was  named  Bedford  Leg^dm,**  ai&d  one  with  fifteen  doubled 
stews  was  named  ^<  Bui^d,"  All  these  plaits  realised  veiy  high 
prices  when  they  first  came  np.  These  fbur  kinds  were  <so0n  after  cade 
into  liee-straw  plait  This  novel  kind  diflfetecU  in  this  important  pa^ 
ticukr,  that  the  sttaW  was  reversed,  the  inner  or  pithy  eide  being  woiked 
oiltwaards,  and  the  natural  or  bright  side  worked*  inwards.  This  kind, 
in  after  years,  had  an  imtmens^  sale,  and  aome  of  the  finest^  which 
resembles  chip  to  a  degree,  waa  made  up  for  wedding  bonnets:  About 
Urn  time,  1820  to  1830,  mti!eh  broiad  *  single  plait  was  made,  caQed 
"  Italian,'*  "  Devon,''  and  l^ad  pearl  or(rostib,fpQm'%hich  the«heapest 
straw  bonnets  of  the  day  were  foriAed,  The  iflftki»g  of  these  varieties 
found  employment  for  great  aumbeite  of  plaiters,  and  being  more  ■pro- 
fitable than  lace-making,  many  of  tbe^  children  of  lace-makers  were 
taught  tMs  more  valuable 

Bcftween  the  years  1844  and  1360,  other  abd  more  important  piaits 
were  invented.  An  idea  occurred  to  a  strav^-plii^er  -of  taming  the 
straw  on  the  upper  edge  in  such  a  manner  i»  to  form  a  bead  or  pearl, 
and  by  working  each  pearl  along  the  edge  afcerery  other  straw,  the 
plaiuness  of  the  edge  was  broken,  and^a  new  plait  was  fonned,  of  a 
pleasing  appear anee.  This  plait  was  found,  when  made  into  bonnets,  to 
give  quite  a  new  feature  to  them,  and  led  to  the  general  making  of  ^ 
plait  wherever  plaiters  had  sufficient  tikilJi  The  pearls  were  afterwards 
doubled,  two  being  fbtmed  one  next  the  other.  A  third,  with 
pearls,  was  soon  after  invented,  and  these  plaits  were  respectively 
named  one^peail,  or  China  pearl,  two^pearl,  and  three-pearl ;  tiie  last 
named,  three-pearl  or  rock  edge,  having  proved  most  useM  ;  i*  was 
afterwards  called  Cobourg.  These  same  descriptions  were  subsetpent]/ 
made  in  deven  straws.  Some  had^  the  straw  worked  over  a  wire,  and 
were  named  moss-edged  plaits.  One  most  useful  sort  Was  VTorked  evei^ 
straw  over  a  wire,  and  was  uaxhed  satin-^ping,  or  Yiehna.  Others  had 
their  edges  worked  io  as^to  imitate  a  . feather,  and-  benoe  were  samed 
feather-edged.  Anoiker  sort  was^mad^-of  eleven  straws,  epeninthe 
middle,  like  lattice  work,  and  was  named  Brussels.  Another,  sinalfli^iA 
some  respects  to  the  last,  was  called  birds^eye.  Miwh  plait  in  seTeawi^i 
eight  straws  had  been  made,  composed  of  coloured  and  white  straws 
mixed  together,  and  made  in  a  variety  of  pattens.  These  plaits  being 
cheap,  and  bonneits  made  from  them  of  economical  wear,  great  qutfitities 
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of- phdt  .weie  used,  and  emplpyed  noiabers  of  cbildten  in  the  pUiting 
^listaicto.  But  the  moet  important  of  doable  plaits  is  that  termed  twist 
edge,  and  zoade  Tvitbia  the  past  fourteen  years.  This  plsit  was  aUo 
named  whip^nl  e^ge^  from  the  faet  of  the  straw  being  whipped  over  as 
it  were.  It  is  also  miKie  in  whole-pipe  sereii  and  eleyen  straws,  and  is 
a  staple  artkle  of  English  wear,  Ibrming  the  true  stzaw  bounet,  by  «x> 
faibiting  English  straw  to  the  best  advantage.  TikQ  di9Cov«]y  of  this 
yaluable  plait  has  been  attendeil  with  happy  results,  ha  it  is  adeeoription 
capable  of  being  used  in  almost  every  kind  of  hat  or  bonnet. 

These  various  deseripidons  of  straw  plaits  have  esabled  the  trade  to 
produce  so  many  novelties  that  Tuscan  plait»  for  bonnets  dj^clined  as 
ajrticles  of  wear,  the  beauty  of  English  stiaw  plaite^  9»  displayed  by  these 
new  patterns,  leading  the  public  to  give  them  the  preferenee;  and 
although  the  lowering  and  subsequent  abolition  of  the  duties  on  foreign 
Tuscan  brought  that  article  into  competition  with  the  English  straw 
manufacture,  no  injury  has  been  susi^ined  by  the  straw  trade*  Tuscan 
is  ahieiy.  confined  to  girls'  hats  at  the  present  time,  and  its  low  price 
fiince  the  removal  of  the  duty  has  completely  abolished  the  making  of 
Tuscan  plait  in  England  from  Italian  straws. 

The  plaits  now  enumerated  of- English  make  from  the  wheat  stcaw 
were  those  shown  at  the  Great  Exhibition  in  1651*  At  that  conoento- 
tion  of  the  best  produdtions  uf  the  plaiting  districts,  the>  skill  of  the 
English  plaiter  was  fully  shown.  From  that  date  plaiting  has  continued 
to  progress,  not  so  much  in  the  inventioa  of.  a  number  of  new  plaits,  as 
in  the  superioir  quality  and  e:Ktent  of  the  manufacture*  The  newest 
feature  if\  the  production  of  various  coloured  plaits  ol  excellent  patterns, 
suitable  for  ladies'  hats,  the  last  and  popular  colours  being  produced  in 
mixed  and  dyed  plaits,  as  mauve,  magenta,  &e.  Many  valuable  patterns 
have  been  made  by  mixing  rice  straw  with  c^ed  straw,  as  rice  and  Wack, 
xice  and  mauve,  rice,  black,  and  brown,  and  similar  patterns. 

The  progress  made  in  English  plaiting  up  to  -the<  present  time  has 
been  thus  remarkable  in  the  Tariefcies  produced  .to  m^eet  the  publio 
taste  and  the  necessities  of  the  million,  And.  i^though. foreign  straw 
plaits  from  Belgium,  Germai^,  and  Switzerland;  hjave  been  brought  to 
compete  with  them,  they,  have  nearly  all  failed  in  this  respect.  A  few 
single  plaits  of  a  choice  character  are'  used  for  white  goods,  but  the 
greater  portion,  from  theinferiontyol  their  eolour,  are.  only  suitable  for 
use  when  dyed. 

Straw  plait  is  a  domestic  manufacture,  carded  on  in  the  cotts^es  of 
the  agricultural  labourers  of  the  three  counties  of  Bedfordshire,  Hertford- 
shire, and  Buckinghamshire,  and  postiona  of  Essex  and  Suffolk.  The 
plaits  are  generally  the  wives  and  childueaof  the  laboiurers  ;  a  few  are 
men.   No  ^ilait  is  made  in  factories. 

Children  are  taught  usually  in  schools,  and  are  sent  at  the  early  age 
of  four  years  ;  besides  plaiting,  they  ax&  taught  the  sim(ple  dements  of 
spelling  and  reading.  In  most  vilh^es  there  is  a  plaiting  school,  which 
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to'-g^nefall^  conducted  bjr  an  elderly  dame,  Who  receives  60*61  eacli 
scholar  2d.  or  3d-  per  week.  TThe  children  are  some  tinie  heiore  they 
ten  plait  80  as  to  earn  anything,  bnt  after  a  year  or  two  they  contrive 
t6  obtain  6d.  to  Is.  6d.  per  week,  after  their  plait  is  disposed  of  by  their 
parents.  They  remain  at  school  the  nsnal  school-honrs ;  afterwards, 
airing  the  time  'they  do  not  play,  they  plait  a  little  till  sent  to  rest. 
They  continne  working  at  school  till  they  can  plait  sufficiently  well,,  and 
when' they  are  above  eight  or  nine  years  they  earn  2s.  to  3s.  per  week. 
On  leaviiig  school,  they  earn  48.  to  69.  if  expert  plaiters,  aiid  afl»r  they 
b^me  nkilfiil  they  may  obtain  as  frinch  as  7s.  'Many  learn  to  sew  if 
near  Luton  or  Dunstablie,  and  then  leave  their  cottage-home  fqr  the 
greater  attraction  of  hat  and  bonnet  sewing,  a  Sewer  being  considered  a 
WeJ  above  a  pWter,  and  one  who  may  exhiliit  an  amount  of  personal 
adoMnent,  to  which  a  aitni^e  plaiter  would  not  dare  to  aspire  in  her 
ViUage^home. 

VMt  is  made  all  the  y^  round,  except  during  the  interruption  of 
harvest  time.  The  plaiters  do  but  little  then,  especially  when  the  time 
of  gleaning  arrives. "  Tn  wlnt^  plait  is  made  indoors,  and  as  the  splints 
have  to  be  worked  in  a  partially  wet  condition,  it  is  cold  work  for  the 
fing^iff.  When  plaiting  neat  the  f  re,  the  straws  are  liable  to  injury  \ 
irint^p-made  plait  is  n^ver  so  good  as  when  it  is  done  in  spring  and 
snmfiier,  away  firbm  the  fire  or  iii  the  open  air,  at  the  cottage  door,  or 
floi^  4^e  green  lane.  .    5    ,   .  ^ 

The  earnings  of  plaiters  vary  much  according  to  the  time  devoted  to 
it.  ^  Unntoried  women,  who  are  skilful  and  quick;  earn  the  niost,bxit 
Bdssie  mattied  women  contrive  to  do  pretty  wett ;  and  a  well-orSered 
fiinuJy  WiU'Obfadn-as  much'olf  morfe  than  the  husband  who  is  at  work  on 
riie  neighbouring  fs!rm  ;  iii'tiiis  respect  plaiting  far  exceeds  lace--niaking. 
The  earnings  of  a  good  plaiiter,  after  thie  straws  W  deducted,;  wiMte  from 
6s.  to  7«.  ^.'per  Week,  in  a  good  state  of  trad^.  '  ' ' 

•  The  pMfefig '  dlstilfcits  are  ibW  wid^  ^read  t  difiitiSpt  feas' a  plait" 
i4arke<?aritse«itre.  Thfe'cMef'iklarketB  are  Luton,  I)unstable;'H6niel 
Hetopsteiad^'  aM  Hiticaiin.  "Thtere'ar6  iiin^  lesser'  markets,  and'they  all 
tiegin'  at'^a  fixed  ihonr'in  the  moming;"a  bell'  bein^  fxmg  to' announce  the 
edninie^enieiift.  "'JhrdilrtActs  do  'hdt  All  pirbduce  the  same  descriptiohs, 
^lain  tMtebting  iihe  prodi^df  orielbcaH^  or^flistrict,'  fancy  of  another. 

'  "  Itiift^iiWhpinted  th^it'the  tfttttib^'r  of  females  engaged  ih  jplai&ig,  «tod 
boys  up  to  eight  years  of  age,  would  now'b^  neat  ti  '5()^06b.  and^^ 
nttthb^r^f  yatdfl' annually'  mad6  200,<)*Ob,0(K),  dr  W,6(Ai,6W W^r^ .  of 
jilait'of'fevfery-Aescriptidn;''  ,  ^  -i-       ...   ^ .  -i  •    '  ''^ 

r  ■PMt'i^»BdKl*ythefeco*te''of  SO'^atds^'aifipomSd;  to'3i  jjef  sCore.  anl 
ii^dcftieiti^'ii  d(*ttbletokffbf '17  iiiiAiefeln'leiigth,^'^  suAK  foiimng^he 
«W)i«r  Onia  w^kV'work  is  generaMy  d%ose?d'  df  at  a" time  by 'the 

*  An  ftddifiemd  indi  at  eadb  end  is  taken  up  in  the  bend,  makhig  36  incites 
in  tiL  ...  'I  .    •  ■ 
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plaiters,  fMther  at  maxket  or  to  d^ealen  Irring  new  to  tbem.  In  aqoMi 

cases  several  weeks'  work  is  kepi  Wore  being  disposed  o£  . 

...  The  mea^ire  of  plait  till  yeiy  recently  was  Teiy  deficieBti  being 
ire^\Lent]7  17  or  18  yaids,  or  even  lesato  the  score.  Of  late  yean 
an  ^asscciation  for  the  snppression  of  this  evil  has  beea  estabUsh^i 
which  .has  been  attended  with  most  beneficial  resnlts,  the  measore  beiDg 
now  very  near  the  just  standard. 

J  The  number  of  towns,  yillages,  and  handets  embraced  by  the  distri^cW 
is  computed,  to  be  between  1^  -and  Of  the  townsi  there 

iiUton,  Dunstable,  St  Albans,  Hemel  Hepipstead,  Chcydiaim  Triiigi 
L^ighton  Buzzard,  Ivinghoe,  Toddington,  AmpthiU,  Shefford,  Balclqcki 
and  Hitchin.  At  each  of  these  towns  there  is  a  plait  ma&ket,  to  which 
the  plaite^s  come  from  distances  vaiying  from  one  to  six.  miles.  The 
plajt  is  sold  in  the  opeA  .niarket,  beginning  at  8  o'clock,  in  the  6^{Rm^r 
and  9  o'clock  in  the  winter.  At  these  markets  straw  dealers  attand^  and 
them  the  plaiters  obtain  their  stmws.whesi  they  do  not  purchase 
ihen^  nearer  home. 

Plait,  ^fter  being  collected  by  the  dealers  (of  whom,  there  are  ircfm 
150  to  200),  is  brought  fpr  sale  to  two  markets,  Lutpn  a^d  Duustablei 
but  chiefly  to  the  former  town.  Luton  market  is  held  on  ea^h  Mondajr 
^oughout  the  year,  and  as  such  large  quantities  of  pUMi  are  dispose 
of,  it  is  attended  by  almost  all  the  trade ;  from  150,000  to.  200)000  a<H^pa 
are  sold  in  busy  times  on  a  single  market  day.  Marketing,  lextonda  1% 
general  over  three  hours, 

'  plait,  after  being  purchased  of  the  dealers,  is  either  bleached  or  dyed4 
Tin  within  the  last  eight  years  it  was  chiefly  bleached,  hut  owipg  to  the, 
immense  sale  of  black,  brown,  and  other,  self-colour  hat#,  the  q^aant^ity* 
that  is  dyed  is  at  some  parts  of  the  year  greater,  than  thajt  bleaoh^d^ 
"Hie  dyeing  of  plait  is  now  a  most  important  branch  of  the  trade^  and 
ihe  first  dyer  of  plait  the  tmde  is  gr^tly  indebted.  This  pwon  was.« 
}ir,  Thomas  Randall,  of  Sundo^,  near  Lnton^  Pipe  straws  wm  dyed  by 
iim,  and  by  Mr.  Wright,  of  Hemel  Ilempstead,  xnany.  years  J)efore 
was  dyed  a  self-colom*,  but  the  honour, of  the  application  of  dyeing  to 
plait  belongs  wholly  to  Randall.  Had  he  ^ec\uped  it  by  patent  ha  would 
have  secured  it  for  a  long  time  in  his  own  hands,  but  as  he  did  noty 
plait-dyeing  in  a  few.  years  was  practised  by  other  persons,  who  noW 
employ  many  men  and  boys,  who  otheawise  could  hardly  have  found 
employment  in  the  trade  in  other  occupations.  ■  ,\ 

Plait  dyed  or  bleached  is.  chiefly  sewn  into  hats.or  bonnets  at  Luton- 
or  Dunstable,  or  is  exported;  the  greater  portion  is,,  however,  required 
for  home  consumption.  .  Very  little  waa  formerly  sewa  up  at  Luton  or 
Dunstable.  Up  to  th«  year  lSi35,  the  Luton  trade  consisted  in  plait 
more  than  in  bonnets,  which  plait  was  sold  ajl  oyer  the  United  Kingdpm^, 
for  bonnet  making.  But  the  cheapness  of  Luton  bonnets,  and  their 
supexioa^ty  ovpr  others  made  by  the  bonnet .  milliners,  gave  rise  to  the 
present  trade.   The  best  manufacturer  who  gave  a  start  to  the  Luton 
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bosBjsl  tzadeivaa  the  lute  mQclH'etipecte^  Mr«  Sd^md;Wtille^iarluipk)t . 
Ills  eBterprisay  laid  iis  foiuiclatioii.  His  bfolfaapi  /EltotaafriW^dleiv 
helped  mwh  ia  i)^  direction  by  0^  extgiUwsyi  oi  hoB  .psoSa/ifsiionL'm 
Tuscan  bonsetB.  About  the  ^afoe  pejdodi  i83Q.to  liS^i^bsajiobri^inrtvi-i. 
bli^ments  were  <^aen^d  ia  Li^n  by  Lmton  '^xmo^^^Yj^i^  lBaa^.i&6is, 
GT^«»ry  aod  CubiU,  Wi^Zek  imd^ns^Mimt  and  BrQiv%  tMe  telHiDHiifld 
firm  eapeciaUf  helpiipg  to  being  Xiuton  .«ianiifa$tiui0  4xiiot  Bq)Ataki0]b 
A  good  dfial  waa  being  doi^e  a^  Dijn^ibable  i  in  bom^ct  JmA  satMn^ 
aboui  the  9aiB«  time.  At  th#  early  fK^^i^d  hsmus^vniMi^  jgiBaitoi 
otiber  matej!!^  u^ad  inithei^,:ao]^tmti^'besidii$  (Shw^iaa^c^ 
and  eewn  ^iUowa,  the  l$^tt^  hdviug'  Hirst  >beon  jirbireal^ia  I6(iii^uaftti<* 
waxds  dyed  •  ^Mk,^  aiod  Ihen  the.^t.^tijips  .Hiere^  ^evU  jntdireiuH^javd  . 
carefully  jp^eseed;  henoa  the.  osht^ap  inllibir  botoet  Tho^toikn^  a£ 
Tuscan  bouneta  was. a  very  ioipio^ta&t  braaoliialao. .       -     u::  i<iLn  v 

Eurther  ImproTeixienta  in  ahape,  suptmentity  of  doteuctand'fipiih^' 
contiauing  througho^tr  a  seriea  of  yeans^  bro9ghl  the  Lnkm  trade  to  Hb 
present  perfeGitian«  and  havd  begn  <  the  cauaea  ef :  the  piteaopic  esdenfiiTB  . 
English  and  loije'gn.  bu^inesa.  laitm  waa  d©d<jribed  bjiBaawell,  in 
1731,  altef  hia  yi^it  to^Iiord  .Butjft'B,  fttilHiton.  fioo)a9>^  "TSUagB^lf' 
after  writera  9a  «.a,PDaaU  dijity  'tcwtt  ioj  BedfordfthiBeJ'' •  ii.  ISGl^eihe- 
census  showed .3,P96  inUftbi*a^tB.; ,  i»  1I84I,  7^74at  jUmiMSlM  it.  had 
risen  to  12,783 ;  at  the  present  timek(iti<ia>Wl  dndped  iaBdtpaFed^^andjft  > 
supposed  to  .'Qo^toin.  «bputM6(00Oy  aod  ^iU  in  atiolhffli;  yieaar.or)  fi^o 
an^ount  to  if  itpr  i^er.^Ull  koe^s  enki^i:^  .Aa^^ooM  he  > 

supposed)  the  £em«iles- outrnumber  •the'.okalea^  but/niQfe:quifc&>taitiie 
extent  some  imagine.  -  !i  .     .[.i  m^v. 

Tl^e  sewers  of  Luton  are  (^ividiid.,  into^tiwo  olasaas,  jthM.-eznplflyfidrdn 
the  rooms  of  the mnnufatitujere,  or  \vbe  art^wplbyeAdiBetotiy  hp4k«» 
out  doors  w<(>rl(ing  at  home,  9i\  oliWhom  aire  tunder  direoticqntfoi;;  aod' 
those  who  are^mpl^ed  att:**.«ftle'WOPk'"  on  [th(ek?ci*nnfdctoBari^aliKk-*whp' 
are  l^heir  own  mijLfiteiis.,  >  More-  awJiieinployted  on  ^^aalfe  .wpifc?itLffla'9n 
roon^.  T^ei»  are  many:  perso^^'^of.  impQclahnlilgR  tHho,eiiii|di>yi  jdO^'iD 
or  30  sewers,  and  dispose  of  their  goods  likewise  to  tiikinvanlMieB/ 
Of  th^^hotLe^pqpulat^DiPii,  12,000  ^L8iippo8^d.toi  bei6i»npiedexb90(diljMQ 
the  tra^,  the  veinoiindet  being  ehiefly  dapeiide&li^dhdtiindKrentl^ '  • 

QJk ;  i^,d^sf^,ot  sewers  ^miphftd  ihy,'ikai^mtaiix^^  iiit^si 
8kU£idA?Pitbe  roomhftf^.  •.HTh^'fiiininigaarerexehlladt,^^  efypthotixf ' 
an^isiwl^r  a)9i9sio.|^h[e»ki^gd<m.{i  80meitfl^x)thximfaami  vBiiuireuaEi 

andiiffifgeiwcalleiS^ntvtftl^^tbtf  i^e  Jioiir.MiitlBe3«iitoi(BgJ5Bthey 
en]flgl«)^§db>«$|P»t  I>tf«e^*w9tri6/'  8ijfjboha^'A»l8«tejiiqa 
material  to  a  given  shape  and  size  of  hat  os^^belltuiC^heip  aie  ablsAisltly 
coD^^iiod  ^fi^  TQ^'^'mhamMttWMkf'.B&j^  Abftai»idEtctesite^6^itKe 
NoYt^b'!  1  Tlhftri^maiare.inTgetiemlvpxovtdefll 

veiOi^^a.'fofV-.^aiaTiiiKg^oii^Lthei^  ibr  fu^rdngi  heaUfa^  <iO]tte 

masters  taking  especial  care  in-        ZBsplictii  iSfaw^  eairmngB  tin 
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season  Tsiy  from  8s.  to  12b.  for  tiie  medium  hands ;  ISs.  to  15s.  is 
olbtained  1>y  those  employ^  upon  the- best  plain  goods  ;  mid  best  fancy 
hands  can  oisAain  from  16&  to  SOs.  per  week  ;  the^e  earnings  are  subject 
to  jmxiation  with  the  flnctuations  of  the  trade. 

Many  of  this  dass  return  home  in  Jidy  and  Aogost  for  a  holiday, 
comiaftg  to  work  again  in  September.  Numbers  come  from  considerable 
diataoees,  as  far  as  30  to  60  miles.  The  other  and  larger  class  sewers 
as&  tiioae  eagaged  upon  ''sale  woi^,"  and  as  this  is  tiie  commonest 
desnriptiony  their  earnings  are  in  proportion.  The  goods  are  in  general 
sold  by  them,  to  the  warehouses  at  the  end  of  the  week.  Almost  every 
poor  family  is  employed  upon  t^iis  kind  of  work,  and  their  earnings  vary 
very  conddeiably ;  but,  on  the  wh<^e^  more  is  olAained  than  by  plaiting 
famlUwi  of  the  afturroimcling  districts.  As  this  class  of  the  population  is 
very  numerous,  they  are  subject  mot^  suddenly  to  the  changes  of  trade, 
thfiir  prodoctions  frequently  being  in  excess  of  the  demand. '  In  gdod 
seasona  their  earnings  are  excellent  The  ihdustry  of  the  mass  of  the 
poptdation  is  great)  as  may  be  seen  when  it  is  oonsideved  that  the  <'  sale 
work  "  amounts  to  nearly  five  millions  of  bonnets  and  hats  within  a 
twelvemonth.  So  vast  has  the  trade  become,  and  so  industrious  are  the 
fingers,  that  ply  the  needle,  that  aHidesof  cheapness  and  utility  are  the 
reralt  of  their  industtial  occupation,  such  as  no  other  town,  unaided  by 
machinery,  in  the  Mngdom  can  exhibit 

Tlie  eanmge  of  those  employed  upon  sale  work  vaty  much.  Ohil< 
dion  earn  2s.  to  3b.  per  we^  ;  girls  and  women  6s.  to  6s.  per  week. 
Boya  in  soma  oasea  also  sew,  and  some  men  in  the  winter  season,  wlien 
other  employment  is  scarce. 

The  male  pial  of  the  population  engaged  in  the  trade  are  boys  and 
lads,  employed  in  bleaching,  dyeing,  and  brushing  plait,  earning  58.  to 
8&  per  week ;  men  at  thesamie  earning  12s.  to  15b.,  and  the  large  and 
important  class  of  blockers  or  pressers  earning  208.  to  dOs.  per  week. 

The  Luton  productions  of  the  superior  descriptions  are  mahufactnred 
in  the  woark-rooms,  and  amount  to  from  two  to  three  millions  of  bonnets 
and  hate  annually. 

.Of  late  years  much  valuable  material  has  been  worked  up  at  Liiton, 
either  ah>ne  or  with  English  straw.  The^  materials  oonsiet  of  foreign 
and  St  Albans'  wove  trimroinigs,  and  that  miost  important  article  from 
Switzerland^  hair  bmids:  or  emtbioidered  hair  braids  and  trimmings, 
commoiDly  knowaas  crinoline.  Similar  hats  and  bonnets  are  made  up 
at  I>aiifitable ;  and  the  two  towns,  now  connected  witii  each  other  by 
railway^  and  at  so  short  a»  distance,  may  be  considered  as  one  in  the 
supcmrity  /of  their  manolaetixDes ;  though  sale  work  "  is  produced  at 
Dunata^^  in  a  very  small  degree^ 

The  straw  trade,"  in  all  its  numerous  tamifioations,  is  most  extent 
sive,  and  wh^  the  bonnets  and  hats  now  made  in  London  from  Bedford-^ 
shirtt  and  other  stmw  plait  ase  added,  the  annrual  returns  will  not  fall 
short  of  one  and  a  quarter  millions  sterling. 

Daring  the  past  15  years  a  large  shipping  trade  has  been  carried  on 
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chiefly,  in  the  first  instance,  with  the  United  States  of  America ;  later^ 
ih  addkioiito  thfe/lat^  ^tibtititi^  oT  Eitgli^  ^W^^'^^isM^^k^ 
skipped  to  Cantfdft,  Austoalta,  «he  •Wedt'  iiidkl  l^tid^^'ahdiia,  Brtu^l, 
•ad  the  Continent  ;  and  -  wbil^*  Fmttce^  gwtpplies  ■  Eli^lAaa  *  ^ith'  «ie 
neiMt  fashions  inbannetts,  she  ih  re^tirH  iistfp^eel  "^th  th^' hitest 
fkshio&sin  faattl^in  Bnglaitd;  '    ^  '        >    .  j  i . 

Beibfie  ckdni^  tha  «u1}j«et,  it  $9  toe^^rf  - to  noll^  ■^e-tf^lmt 
'ftsifCli  invetitidit  ormfxlft^  while  ^l4on=>1»i^(de,-^ow  made  ^^M^  at 
^lCmhMer/wlthV8t»ft1l^>lMU  Inthid^r^^^ 

:  flUMH  up  ulim,  ^fB^^^lofle  fbr  «o{ne'  d«Miiip^6^df4>^^k  ^7^e 
^kitiibduotioti  '•f 'tftitP^i^^'iftftliVial^  ifl'^^r^  ^'^(h^  ^M^sfi^'^ 

•  Slmdkr8,  «tid^dytrf'lLondM^aiid  7lie4»e%d^^af^#'tfte 
bmld  m  whiteii  \Sf  Ikr  'thk^  thbse^  of^chip;  ahcT^i^'bfX^ii  i^ti^laft^^r 
wedding  hotuwfte:  The  fiAestihMd^^tiabied^ihiti  t^^  ^ 
Fvom  tlie  IbMgoingtstiatements  Uie  tr$iddMof'  Lntoi^y  iiM  ^^eftriEW 
laNtdA  genetalily  in  *Etiglaiidy  fa  exhibited  Sis  «mtini^  gr^tefMtn^M^ 
evety  year,  littton  i^'no^Midil^l;i»milltiniWid&  wi«h  inet^fo^ 
by  meaiiSof^eOreiit  llortheni  litte,  theiLiitoivlfrftnGh  rWMi^Jji^ftWg 
tb^  nMla  liiie  vi^m  ttd^mt^Ut;   Tbi9  impidi¥Cam  ad^ai^fftge^i^a^if  io 

'  develop  stiM  ^Ire  4h^i  ei(»^ 
eidporiuttt'of  'itj  LvA^n^  wttlin        r^li  <)r  all^ti^a^ell^. 
conhmunieaticfn  With  ^e  North  by^  in^aaftBtof  ^  ^raih^a^  to  'Wii^Me 
and  Leightoti;  ■  in' addition  ^  to  tihe  s«rft¥?>1^ei«f  .B^i^l^^ 

.  is  the  Bfftzilkit  -b^  «fad%  of  St.  Albtoii^  urbich'  eiftj^bys  abot(«  l^tX) 
p^»9oii6  itt  the  td(wn  fthd  tofelghbotli^)<^'a^  ttx  olber^bri^ch^  ^f^- 
k»alchig/foi*mihg  libe  staple?  Iride  (^^^  -  -   f  .   .       '  f - 

Aitbough  ftn  the:me»^jpo|>trhiY}id«#  <(^f  the^Mlijecrt^  it-^ay^'ii  ib 
TjyricmS'd«tettfiyib*b6hsidat<&d^mofe-^4»t^  kiites,  ^6-affe '€ie 

pvinoip^il  pn«6hi«&rs'  i  itnd'  ^eavei^  of '  >b6t>i>fets^  yet  it^-  ^fb  ^  not  -^ifhont 
geiieiy.ii)ltieflP63t'1»-the'xaat6i  tfes^^  i^e^  Mtt^W^l^W  in 

-  boatingy  •  bHcik^tlii^,  ^oiv  rnd  '  ta^e  '^dm  ittt^re^ted  'ih*  iiP  ab>  T^Mng  to 

7iiiot&  'Mdfte^'  .W8^  .;iniddfe«t^ 'by^^    'in^^i«^«eM!%a^M«t^  j^fable 
U0ea8C>n^f^h^  lil^^r  co^^ng  for  th«r^4iad^tbto:tb«  4$ilft/ 
1  bate  //nstuUlyi wolisL- '  /Stiche  '^  *pt»o«i(ttsv rxvki4«i>  hfel^^gf 'ofe^ci8i'^iAljfbl«ifet 
•b<»ni0'iaanii&6tato/\roiildlike^e!eoadiuc^     ^he  p^^&^atlidft't^'the 

b«ad  *ftndtheJ«a«*eifMi«  exposure  of  Jthe  halp  ^greitly 'cttftjc^ett^  td  its 
h4{ill6y^^rriii^cm  iUiioBfif  th^  Iddi^.'  >^ii!r «\re^4[iha[D 
<  vmiiblje  ^biiat^  havetnai^v^torjd^  'w^h^  th^  ^^rt^gl^ss'  laofd  ^^^r^^^^ 
the  straw  plait  manufacture.  Looking  ai  thi*  slrd*ig  ifc<»4ttlWt»  Iji 
fashions,  aod  the  jrecurreaee  from  time  to  time  to  old  and.  ©bsoltil*  styles 
of  articles.*  of,  dtess,  it  is  by  no  means  improbable  jbhai  the  cottage 
bonnets  ainid<  miib-maid  and  gipsy  hats  ^om  half  a  ^ae^ury  or  more 
ago,  now  looked  on  as  such  curiosities,  may,  after  all,  %e  iagain  seen  in 
the  shops  and  on  ladies*  heads.  The  subject  of  the  working-up  of 
grasses  and  plait  of  various  kindsfinto  coverings  for  the  head,  omamentB, 
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Daattia^  and  £00107  work,  is  not  oC  mterest  akme.  tot  oomlvesw.  The 
details  mil  inforraalaoa  opnneeted  thmwitiiy'  hithem  of  tbe  nmt 
«)eagre;.ch3iiacter4  aie  of  g?reat  impoittouoe  to  ntambeni  in  Suropo  and 
4jniienfA,  w  well  as  in  Amk  .iui4  QfV  colomea.  Sldnle  of  ths&r  waiiit* 
faclttves  come  occasionally  into  trade  he?%  imd  8fiy<enil  aiie  of  .ft  ilioet 
expen^ivet  character,  rei^ittiig  exie^dingljr  liigU  {Nrioes,  sSupb,  for 
instajoee,  as  the^  fine  Piuoaina  bats,.  90  oonuaon  an  ajttkit  of  Weir  in 
Centnil  Ameiicat  the  Soath^a  8tate%  and  the  We«t  lAdim.  The  wmnet 
hSftSy  plaited  by  seameHy  are  made  fvqm  the.  frtttt^ds.^l  ia  .^Moiea  tof  palm ; 
jUw  cabbage-ti^hii|k<^of  Aiistei^  ar^^^  .so  ar^  Ifaoae 

ii»a^  in^  jStrazi),  and  )ibid  p»liimt(fi  Jlat»  of.  the  Umt^  IStates*.  .In  tlie 
Pl^^anes  hats  aiem^  pfiA  very  Jne  land  f^t  fUdiiiand  iivniied  of 
two  hats,  one  wii^in  the  otb#r^  At>Niii}gpo^Clhs)lt^  stitarwihaiis  iimmde 

^j^ft^  large  e^tent^  for  as  many.  las.  40,000  are  eent  :aQ|»]aAHyi.tk)  .ShiOighai 
fr<>i^  tfa^^ioe.  ,Iildeed^fiyeIy  coui^.has  it9  pficulijftr,^^         ia  uflb, 

.  lijiid  Jino^t  of  B»ade  of  indig«»ous  fihfea.  .W«  majS  gUs«e  at  ihe 
partionjfirs  of  some  few  of  .these,  which  ajB  of'  intereet  hy  way  of  coiJi- 
paHBQOi^^h  owiowo  growiog.  trade  and:  mnti&eUw.  ia  stjAw  plait. 
|>1orei)ice  Ipng  ei^yed  a  iiw>tiopply  in  atra^  woiic  for  hats  aaid  bonnets  of 
g]^^  ^enieep  and  ^mariuible  beauty,  insomnch  tjbat  Imnnets  have  been 
fxiade  t^^re  that  $ald  for  as  miibch  as.  701; .  The  Swisd  hat»  are  made  in 
Venetian  hofn^lwHy,  and>  if  less  fine  than  those  of.  Klorencay  are  at  least 
ebenp^rM  The  stiraw  plait  industty  is  tef  gresit.  ivipcMrtaflbse  in  TuAoany, 
o^tipying  ajDont  3ISt,000  workpeoiple*  The  attempt  made  in  other 
countries  to  produce  the  peouliaa:'  hindof 'Strang  used  ,  has  hitherto  entii^y 

.  Ipdji^d, '  Hie  seed  &(an  which  the  stratf  for  plciting  is  grown  is  a  small 
^un4  f9WQL  of  wheat,  called  Orano  marzolano^  It  is  an  error  to  suppose 
th^  }jifi,U  are. made  from  ry^.or  any  other  grain  in  Tuscany.  This  mar- 
aolano  «tii^w  is  i)«ltivated  lor  the  sok  purpose  of  .being  loade  into  hats, 
and  h  gM«wi:  (^i^fly jin,  the  yiciniily  o£  PWrence,  ^tn>4  ^ 
8id«s  pf  Ihe  <v8^ey  4^f  the  Arno..  Tu^^an'  woiS9$n  havje  settled  tiheipaelYjas 
in,  variow  places^  snch  ,as  yiewia^^t.  JPeterftbuTg,  &o ,  whm  they  wary 
oa  jpaa^aclAit^  yiiih  stmwi  g^wm  in  TutKmy*  Fitie:  plajt  is  not 
i^u^drgood  unlm^  much  drawn 'togejtjh^r,.f«irrivhith  m^'l%  is.  worked 
teiy  wet.  After  being  soak«d  and  pressed,  ;the  pl^t  ie  mode  up.  into 

^bat^.by'^J^en  who. do  . nothing  elso>;  it  is  put  together  by  the^  edges, 
not  'oywlnpped.  On  the  opeoition  of  pfessing  a  .great,  deal  depends. 
Fj:ooii,4k'eoA8ul|ir  ^vetuQA;.  wei  &id.  that  in!. the  hve  years^  irom  1^1  to 

.  indi^ire^  th^)  e^cpcftalTipn  of  stuawtwork  fnm  Tn^ny  hiid:  pro* 
igr^inr^Jyinesea^ed,    foUow9.;T?r   '      i.-j   .   .  =  v 

1851'  '    .'     .      .      .        Liri.  ' 

'     1852  .      .      .      .  .1  11,628,49(» 

/    1853  .      ..     .     ,  .  .      .  .16,772,314 

.    ,       .  .  4854     .  .,   .  1  •  .  13,^13,756 

^1855  '\       .       .       .  .*      ,  23,186,8a> 

.  .       .     .  ;      J        .    •'      J    .     /".A.         ,1.1         ,i  ,1        ;  ,  .  J5 

^        •     <  Tbtal  *      '    .  '7,5,d83,672  ' 

R  R  2 
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The  dimintition  obs^mble  ill  th)e  Tettitbs  fo)f  tlie  feetr  IBM  Wst^'ndt 
jeaL  The  crop  of  atraw  was  most  abu^daift  in  -than  '^^j  >ffi:fd<>tbe 
quantity  of  straw  work  manrifaclnired  vfeiy 'cofasideteMe^l'  to  *>gf«at 
part  was  ei^orted  in  the  following  year.  The  valud^  of-  titiMfm^ 
exported,  classed  under  ditferent  heads,  gare'the  ftAYoit^g  iohi^  f-' 


1861.   

:    18^2.      .  ... 
1863.      .      .  . 
1854 .      .      .  . 
1866.  . 

,  Total  . 

itstts.' 

■i"j"ifi'f  -.1 

^-^  fitftwr^.^-. 

6,2Q4,093 
:  7,875,475 
10,811,866" 

6',»66^a0' 
16^834^507 

3,804,600  - 
'  4,064,6()4' 

'6,188,alMI' 
:  6^276,844.  .. 

-74>-58|060>[ 

"'138;471  : 

335,331 
■   199^98  j 

,30,553  .  . 

46,682,560 

25,489,440  ' 

799,265 

T 


It  is  clearly  proved  by  this  table,  that  the  greater  part  of  the  straw 
is  JUfiBLufactured  into  plait  in  Tuscany,  and  the  popular  belief  that  the 
.  liberty  to  export  straw  would  ruin  the  native  industry  is  stoWn  t6  be 
•  uofounded.   The  value  of  atraw- work  exported  during  the  above  period 
Constituted  28^  per  cent  of  the  whole  exportation  of  Tuscany. 

In  Italy  the  trade  represented  by  bonnet-making  and  other  irticlea 
hgvBL  straw,  whether  for  home  use  or  export,  is  a  source  of  wealth  of  a 
A^^tuatiDg  character,  depending  upon  fashion- 

The  wheat  used  for  straw  plait  in  Italy  is  a  summet  variety  of  the 
,  Tritkim  hybern^m,  cultivated  expressly  in  Tuscany  in  poor,  arid,  and 
' .  9txong  soils,  in  order  that  the  stalks  may  be  as  thin  as  possible,  and  they 
'  if^daiBLje^tpe^d  18  inches  in  height.   They  are  gathered  by  roOting  out 
the  plant  altogi^ther.  ,  These  are  dried  and  blanched  by  gentle  water- 
,  ipg,,jpqruch  the  saine  as  fl^;  the  upper  portion  is  then  cut  off,  and 
.  arranged  in.  different  sizes,  and  bleached  with  sulphur,  &c:  It"  is  im- 
portant to  k^ep  the  ends  of  the  straw  air-tight,  in  order  tb  retaiti  the 
'  pittj  and  prevent  its  gummy  particles  from  passing  off  by  eVa5)orati(m. 

,1a  the  bam,  or  other  appropriate  place,  the  part  for  making  hats, 
^  &Cy  is  selected^  which  is  the  straw  between  the  ear  and  first  joint,  no 
other  part  being  serviceable  for  the  purpose.  '       ^  -  • 

On  selecting  the  part  on  which  the  spike  grows,  it  ^s  classed  or 
stapled  like  wool,  the  coarse  and  fine  straw  separately.  The  coarse  or 
thict  ift  given  out  to  children,  or  inferior  hands,  while  the  fine w  best 
straw  is  worked  by  good  hands  only. 

.  One, peculiarity  in  this  manufacture  of  the  so-caJled  Leghorn  Ii^t  is, 
that  the  straws  are  not  split,  as  is  the  case  with  the  kind  known  as  the 
Dunstable,, manufactured  in  England.  The  plait  is  always  worked  mth 
thirteen  straws,  which,  by  the  peculiar  manner  of  plaiting,  are  not  sewn 
together  at  the  edges,  nor  overlapped.   The  straws  are  worked  when 
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very  wet,  for  which  purpose  e&di  pemm  i»  ftimidied  with  a  jar,  wkluk 
ibkrfiiM  jwith  wnte]^ .  m  which  the  himdles  of  straw  are  ]^uty  as 
.Yeqidred^  it  ^oI^ikb  the  straw  and  assists  the  workers  to  plait  fine,  and 
^ittftlKes  it.i^pear  asif.Jrawn  together,  without  wliich  quality  it  is  not 
Qonsitiei^good. 

-To obtain  fth«  whiteness  so  much  required,  it  is  smoked  mth  sul- 
phur, previous  to  being  worked,  also  after  heing  worked ;  and 
lastly,^ irfter^  hmtg  -foimed  iiile  the  hat  Gt  bonnet  It  lfl..done.  by 
placliQg:a  chafiug-  daah,  filled  with  sulphur  and  set  fire  to  in  a 
large  bo«,  or  omaU- ^ose  joopi;  Aometimes  the  bleaching  requires 
repeating  two  or  three  times.  The  mode  of  plaiting  is  as  follows 
The  straws  being  picked  and  put  into  separate  bundles,  accord* 
ingito  their,  quality,  let  thirteen  of  them  be  taken  and  tied  first 
tocher  by  tihe  seed  ends  ;  attach  ,  them  to  anything,  such  as  the  back 
of  a  chsdr,  to  keep  them-  steady ;  then  take  hold  of  the  loose  end  of  the 
bundle,  putting  six  straws  into  the  one  hand,  and  seven  in  the  other. 
Take  the  outermost  and  with  it  cross  over  two,  then  carry  it  behind  the 
next  two,  and  lastly,  before  the  remaining  -twor  -Aitei^ which,  lajilhe 
fitraws  -into  the  other  parcel  of  six.  The  first  parcel  of  six  being  now 
made  seven;  take  the  outermost  straw  of  it,  and  carry  it  airdss  the 
bundle  by  two,  as  in  the  former  case,  laying  at  last  this  seventh  StMw 
into  the  outer  parcel,  as  before.  It  will  be  understood  that  this  outer- 
most straw  of  each  parcel  is  always  made  the  acting  straw,  and  that  in 
the.prpgress  of  the  operation,  each  of  the  straws  of  both  parcels  aire  thus 
employed  in  its  tarn. 

Besides  bonnets,  the  straw  is  made  into  many  articles,  cigar  caifees, 
and  plumes,  and  other  ornaments  and  trimmings  for  females,' and  it 
also,  has  Qombined  with  it  chenille,  horsehair,  and  aloe  fibre.  Bonnets 
at  a  more  moderate  price  than  those  of  wheaten  straw  ar6  made  of 
barley  straw,  in  Italy,  but  not  being  so  dural)le,  they  are  les^  esteemed, 
althor^h  they  are  of  finer  texture,  and  have  a  larger  nittiiber  of  turns  in 
a  given  width,  which  constitutes  the  standard  of  fineness.    '  ' 

Straw  may  be  bleached  by  a  solution  of  chloride  of  lime.'  Thestwiw, 
after  being  aired  and  softened  by  spreading  it  upon  the  grass  Ibr  a  'litght 
.ia  ready  to  h©  *plit,  preparatory  to  dyeing.   Blue  is  giveft  by' a  boiling- 
hot  solution  of  indigo  jn  sulphuric  acid,  called  Saxori "  bliie,  diluted  to 
.  the  desired  shade ;  yellow  bjr  decoction,  of  turmeric';  red  'bjj  boiling 
hanks  of  coarse  scarlet  wool  in  a  bath  of  weak  alum  Vvater,  'c6tttafoihg'the 
straw  ;  or  directly  by  cochineal,  salt  of  tin,  and  tartar.   Braill  'Wciod  and 
ftrchil  are  also  employed  for  dyeing  straw.  ['.'''"' 
.      In  the  Xluchy  of  Ba-dep,  considerable  attention    given  to  thb  manu- 
facture of  straw  hats.   Those,  particulai'ly,  from  the'districts  of  S^uitadt, 
iF^eibiujg,  ^nd  Schonau,,  fear  no.  competition  savfe  that  bf  liaiy.  '  The 
,  sup^prity  .of  these,  districts  ol  the  Black  !Porest  is*  due,'  fitftt,  to  the 
excellent  quality  of  the  straw,  and,  secondly,  to  the  numerbus 'schools 
which  the  government  has  carefully  established  there  for  teaching  this 
particular  branch  of  trade.   It  is  worthy  of  remark  that,  in  the  Wur- 
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tewrf)ei|i.pi^  off  ^tffw 

doei^^«€tt. '.possess  tbf^  gi^ties  i^bioh  .fU8tuigi4?li..^luit,,gf0Wfi,  : 

Grand  Duchy.   Thia  ii^du^tyy  i^i.^k^qst^populw  dn^;  ^nd  .eypiBy^whl^re.j^ 
in  the  forest  the  women  may  be  seen  twisting,  in  their  agQe  fingers,  the 
pliitk'of  stnttr  (iest&iecl  to  iulotirthfe  pretty  heads  of  fli(birMi^citm6^- ' 
women  of  the  towns.  j  ' 

The  Btn^  trade  of  Switzerland  ifi  166S^ccapiH  about  .40,000_per- 
flons ;  a  pe^rtian  worked  fit  the  fact9rie$,  but  the  grater  number  at  home. 
The.  straw  is  of -home  prndiifitinn,  Bmbroidered  or  mixed  with  silk, 
thread,  -horsehair,  ^  llie  m4re  importaivt  £actbries  of  this  material 
are  in  the  Cantons  of  Argovie,  Thnigovie,  Appppzell,  abii  -St.  GalL  Tt^' 
Canton  o£Fribouxg  isfnorei  e&])ecially  cc^n^ed  to  the  manufacture  of  straw, 
hats  and  bonnets.  T&ey  export  to  ahnost  eyeijr  country,  and  the  articles 
of  this  mttiufEictureifire  highl^rapp^^eciaited  for  tiieir  beaiity.and  low  price.- 

Upwards  of  70,0(l0  persons  are  tiow  employ^  on  st^w  pkdting  and 
hats.  The  Canton  of  Friboui^  .es;porta  goodd  to  the  value  of  60,000/L  or 
70,0<H>ii  and  that  of  Argovie  more  than  lialf  a  million  sterling.  Franfie 
has  alltfge  tradei,  ptmipally.  for.  local  uM^  in  dxaw^>hiats  and  bonnets, 
at  wholesale  prices,  Hanging  from  4s.  to  lds.  ^er  doz€fn.  At  the  Paridr 
Exhibition  of  1865,  virhere  jthere  was  an  excellent  display  of  straw  plafl; 
manufc^tores  from  Tuscany,  Switsserlaiid,  Belgium,  Saxony,  and  France,  . 
Great -Britain  in  this  class  waa  quite  unrepresented^.althQagh^JL&ihe 
Jury  Reports  observed^  she  occupies  a  distinguished  rank "  in  this 
particular  manufacture.' 

GEN|»AIi  UUPOBSS  THE  1jNI78i>  KiNGDOM. 


1854. 


1865. 

1856.' 

1857. 

135,864 

155,^24 

203,128 

6,310 

;  '7,292 

6,834 

4,177 

[,  9>2ld^ 

,  lO,409| 

3,969 

4,044 

 ia87_ 

218 

.  .219 

242 

37,901 

86,852 

67,454 

35^72 

478 

504 

165 

84 

oroth^rmaterial, 
Cordonnet     i    ,  lbs; 
Plaitmg  of  chip  fess 
in  vdlue  t^ian  6d.  thfe 
piece  ot'^0  yds.  lbs.  ^ 
wiUoKjquarea .  cwta. 
Hats  and  Ibonnets  of) 
straw,  &c.     .   lbs. ) 
Straw  or  grass  forj 


plaiting 


cwts.  J 


207,756. 
18,057 

^,860 

.  200_ 


CoMFUTBD  Total  Valujs  of  thx  Imfo&ts  xnxo  the  Unitbd 
KmoDOK. 

Plaiting.  Hats  and  Bonnets. 

1854   £209,454   £168,543 

1856    158,023    86,155 

1858    156,369    93,588 

1860    194,661    100,071 

1862    118,877    99,640 
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'^fh'e  duty  on  Imports  was,  from  l853,  2s.  6d.  pet  lb.  on  hats  or 
boim^  df  j^iiiw  'V  2b.  per  lb.  on  pMting,  and  6d:  per  lb.  on  ii^<^or 
chip  t  whilst  wiHow  squares  paid  iOft  per  cwt.,  and  formerly  paid  as 
mnch  as  20s.  a  pound ;  but  all  are  nour  free  of  duty. 

Qu^xiTiisa  AKD  Values  of  Stbaw  Fmjt  Ain>  Hats  ncpoATp  jfrom 


FRAlQCniU 


I 


TUSOAJITw 


1854 

:n 
1855 

1856 

» 
1857 

w 

1888 
i> 

1800., 
1862 


Quantity.     Value.    J  Quantity.  Value. 


..Hats. 
..Plait 
..Hats. 
..Plait. 
..Hats. 
..Plait. 
..flats. 
..Plait. 
..Hats. 
..Ekit- 
..Hata 
..Plait, 
..Hats. 
,  .Plait. 


'  libs*' 
37,399 
.176,926 
14,699 

125,425 
19^54 


24,953 
144^98 

12,i47 
110,^ 

13,^ 
121,564 


76,805 


S 

112,197 
171,766 

44,098 
120,757 

58,062 
137^30 

74,860 
136,418 

34,616 
105,7185 

46^17 
182,348 

60,155 

46,718 


lbs. 

/  5,940 

20,856 
7,078 
3,007' 
4,519 
4^746 
2,983 
4,853 
^,991 

12,569 
1,027 

13,190 
V48 
4,025 


ExpoBTS  OF  Plaiting  of  Stbaw. 


1854. 
1855  , 
1656. 
, 1857 , 
1858. 
1860. 
1862  , 


Weight. 


lbs. 
138,713 
101,831 
112,285 
126,968 
82,U4 
97,369 
116,761 


Val.  of  Brit. 


Val.ofFor. 


£ 

40^515 
41,145 
58^972 
46,804 
29^10 
44,230 
49,085 


£ 

17,472 
10,280 

7,306 
25,455 
20,507 

3,485 
817 
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.  s'x  ViS«>TO'  TBlCrWOBKSIQF  ^EHR^ 

Criidlilesiiave'lieenm  oseYdt  belting  kriA  WMhg'ileWy  f^ 
distant  point  of  time  wl^fi  man  ezchaiiged  hi^  Btone^liatcliet  ^and  l^e 
chiserfor  ipiplements  of  brohz4:  "Thia  ea[rl5eSt''AeTtlntf-po*i''Sf^ 
less  made  of  tlie  plastic  and  JiiMrtliB '  fctib'stin^^^ 
reason  to  suppose  that  the^  differed  esirWiatfy 
iiow  '(d6mmonly  usedinoiit'feuridHes;^^       -  '  '  ^         ''^  /^  ' 

As  an  instrument  of  seientific  r^earcitt  'tW'!^ 
important'^osition  for  at  least  a  thoiis£id  years:  ' tt^^''<^hstSitiuj^ifsed 
by  the  first  alchemists/and  may,  indeed^  be  truly  ^e^  tliet  iif^<6f  of 
experimental  chemistry.*  /.  .  '  ' 

A^  the  present  time  crucibles  of  brie  fortn  olf  anbt^i^eir  arcl^  eirtenslV^ly 
ejnployecl  by  the  refiner  of  ^old  and  silver,  the  brass-fbatider,  the  ihelters 
of  copper,  zinc,  and  malleable  iron,  the  manufacturer  6f  6ast-8teeli  tbe 
assayer,  and  the  practical  chemist.  They  ai^e  made  in  many  difl^^t 
shapes  and  sizes,  and  of  many  materials,  according  to  thd  purposes  for 
Which  tliey  are  intended.  For  ceriaiii  chemical  experiments  TCKjdiifng 
high  temperature  vessels  of  platinum,  porcelain,'and' lime  are  adopted; 
but  for  ordinary  metallurgical  operations  '^day  crucibles*'  and  ^'plum- 
bago crucibles  "  are  exclusively  employed.  We  hkvA  tioW  to  confini9  Oar 
remarks  to  these  two  important  classes  of  cfudbfes.    '    • '  '     •  " 

On  examining  a  clay  or  plumbago  crucible  We  ^tid  tiol^ng  t»  excite 
oiir  surprise.  It  teems  to  be  merely  a  rough  specimen  of  '|fK)tteiytiat 
might  be  easily  imitated.  Tet  the  suicessfiil  malbei^  of  cracHil^^re 
so  few  that  they  might  almost  be  feounted  on'the  Mgetis  of  lfiw>  tands. 
When  we  take  into  consideration  the  qtialtties "  Wbieh  ai^  rei^tihfed'  iii  a 
crucible  to  enable  it  to  pass  victoriously  thrbugli  the  x^ttteid  by'-fl^tbe 
,  paucity  of  good  makers'  becomes  intelGgibTe.  The  cruciWb'  Bfaould  resist 
a  high  temperature  without  fusing  oV  sbfteriing  iti  'a  sensible ''degto;  it 
should  not  be  liable  to  break  or  crumble  when'  grasped'  Wf£h  thetbii^ ; 
and  It  ought  to  be  fcut  little  affected  by  ttie  chemical  acliion  ^(f  lSh€i Wishes 
of  the  fuel.  Again,  it  might  be  required  to  ^^tthfitaiid  thd  corrosion  - and 
permeation  of  such  matters  as  melted  oxide  of  lekd.  lii  'sotne  cases 
crucibles  should  resist  very  sudden  and'j^eat  alt^rhatt^n^'df  temperaitire 
so  that  they  may  be  plunged,  while  coldj  itito  a  flih!^cen%^y  lldiiW-hot 
without  cracking,  tii  Other  cases,  they  are 'reqtdted  'tb'Venst;'  a' Ifigb 
temperature  after  having  been  gradually  heated.  Sdme-'t»ticSbltt^y« 
specially  remarkable  for  one  quality,  and  otihei^'fo^  atiodier,  ibat 
in  selecting  them  the  conditions  to  whicll  they  will  "be  ei^posed  mtttibe 

*  The  word  "crucible,"  from  the  Latin  cri«c— crwcw,  recalls  the  al A«w<*^ 
nustice  of  mtftin^^the  vessel  wii^  the  protective  sign  of  ttwCraM. 
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kept  in  view.   The  crucibles  wliich  present  the  finest  combination  of 
Aii&VbdBi  ftom.  lrfii%  thdV^W  Ftobiigol  Crtdl>le  Com- 
pany takes  its  nama  ^tj*  BOpppii^  -even  when  of  the  krgest  size,  the 
greatest  and  most  sudden  altematiorisof  temperature  without  cracking; 
they  can  be  used  repeatedly,*  tita^  their  inner  surface  can  be  niade  so 
.*WH¥99^  t]i|^  iJ^ere  is  no  £e^  of  the  p^irticles  of  metal  hanging  abou(  thdr 
.^^o^ea^  ,.T^r  J&rst  cost  is  necessarily  high^     jplumbago  is  an  ezpensiYe 
.^ftSjVffina^ipalj^.but  the  fact  that  they, may  be  used  for  a  great  number  of 
ci?'^^'¥>^'Ff)^  tliem,  in  reality,  obeaper  t^an  theordinai^  clay  pots.  As 
e8^!n^i^^-i9f??^^^^/^^^^^^^^y  ^^^'^  ejcppsed ;  to  a  high  temperature,  it 
cannot  be  used  alone  for  large  crucibles.   The  so,-called  "  clay  crucibles" 
fTjirpp^d,ft,pf  a/pixtiire^oC  the^l^tic  day.  and  sonje  pthef  si^bstanoe,  such 
I,  ^higj^}y-bm:nt  fcej-clAy,  ^Uicii,.  or  coke^  which,  counteracts  in  a  measure 
i^tb^e^vU  due  to  pantriiction,  and. so  lessens  the  tendency  gf  the. vessels  to 
crack.   The  large  Stourbridge  lay  crucibles  so  extensiFely  employed  by 
,  ll^^f^feff^a-ffift^d^rB  of  Jlir  contain bo(;h  burnt  clay  and  coke.  The 

j,",Por^^-.aiid  .  Hessian  erucibles  are  made  of  peculiar  kinds  of  clay,  in 
^^dmixtJii^  with  sand,  .The  great  superiority  oi  the  plumbago  crucibles 
jj^jQY/?«.th^^.can/be  easily  accounted  for  by  the  fact  that  graphite  or  plum- 
b|g$t,ff  ,th^  ^st  intusible  of  all  substances  known,  and  at  the  same  time 
'  rft^ig^jtftriaJ  that  .can  be  tho.?oughly  incorpiorated  with  the  clay  without 
lij^aij'ing  iia  plasticity. . 

...  The  5|K)pk?|  of  the  Patent  Plumbago  Crucible  Company  cover  a  large 
-.,j^5)^cq  of  grpi^dAli  Battejrpea,  and  have  a  good  river  frontage.  As  we 
proceed  along  the  ,  lane  lyhich  les^da  from^  near  Battersea  Bridge,  we 
,..fin4  JtJ^at.  the, -ground  gets  blacker  ^nd  blacker,,  and  before  we  reach 
i^ii^^Qi  thre^ojid  of  ^^e  office, we  notice  the  familiar  black-lead  ];)olish  beneath 
r  ;  Ouf  ;feejJ^.  Pas^ng  a. regiment  of  clerks,  ^e  enter.the  private  office  of 

jwAwa^  c(f  the  works,  wliere     put  op  a  very  large  coat  and  a  very  old 
^  hatj.il^hiph.jare^ki^pt  for  the  use  of  <Jeau  Tisitprs,   There  are  many  things 
tlfis  office  which  attract  our  attention,^   The  Tfalls  are  covered  with 
J  .  testipioni^s  fcom,  British  and  foreign  mints  respeCjting  the  excellence  of 
^  thj^  Coippany's  manufactures,  with  here  and  there  a  prize  medal.  The 
J, international  E^thibitioh  of  1862,  is .  recalfled,  not  merely  by  the  Prize 
^dals  jaw^rd&d  to  th^  Company  for  (M^ucibles  and  black-leads,  but  also 
:  .  by^  the  ^splendid  s4mpleaoj(  plumbago^,  which  formed,  such  a  striking 
^ieal^e.in  iQlass  J..  In  this,  coUectiop  every  q^uality  of  plumbago  is  repre- 
-,^^8^pted  b;^  specin^^p?  from  all  the  (no^t  (Celebrated  ntinesp  particularly  those 
,  Qi^P^loA^.Gr^rwii^t  Spaui^  Canada,  Plnlapd,  and  BofTpwdale. 

{..We  lefm  from-.the.  manager  that  some  of  the  samples  would  npt  be 
Ad^j^dibr  the^nanufacturea  of  thQ,Cp^  ,  The  Sibenan  plumbago, 
.  for  instance,  contains  too  much  iron,  and  although  this  could  be  Entirely 
removed  by  the  Company's  patented  process  for  purifying  plumbago,  it 
is  found  cheaper  to  work  with  the  Ceylon  plumbago,  which'  contains  but 
little  iron.  > 

Before  we  leave  this  «nug  office  for  the  busy  iactoi^,  we  will  jot  4own 
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a&flriiotedoa  frfomlMigd,  ^l^ytd^'Sts  more  eoff ect  tmme,-^giu|Aute. 
Tbe  olA^iiieral^liy'tDkM  by^ito  rMftrkable  meta1H<i  Idstre,  plifted 
grapkite  Among  th<6  meUbi  and^di  tlie  ^present  tlmd  there  are  doubtless 
many  petsona  who  aeoept  bkiek^lead  ^'  as  an  appropnate^'iiamer  tc/c  ^laa 
aabstaoQe.  '  la  most  diolioiaari^s  graphite  &  defined  as  carbttret  ofiroD)'| 
in  accordance  ivitb  ^  opinkyni  Ibroterljrheld  bV  most  diemlsts  that  it 
was  a  oomponnd  ef  esrbon  and  iren.  This  defitaitioin  is  now  knotrn  to  }M 
incorrect,  for,  although  iron  is  generally  present  in  graphite^  it  mnst  not 
be  regarded  na  an  ossentiid  eonstitttefiit^  any  more  than  the  silica  or 
aluHMka  which  ositslly  aceompantes  it.-  The  iron,  silica,  and  alumina, 
when  present^  are  eittply  In  a  state  of  mixtore,  and  not  chemically  com- 
binod.  Graphite  b  one  of  the  fc^ms  of  c&tbdmy  that  Protean  element 
which  also  occurs  native  as  the  sp^x^ling  tliamond  and  the  black  ai^d 
lustrous  anthmcite,  ahd  wbich  also  appears  in  the  ^miliar  shapes  of 
charcoal,  coke,  and  lamp«bladL  According  to  Dr.  Wood's  analysis  of  a 
sample  of  the  graphite  used  at  these  works,  it  cbntained  upwards  of  dS 
per  'Cent,  of  pure  carbon,  the  remainder  being  silica  with  mere'  traced  oi^ 
iron  aad  alumina.  Few  samrple^  have  been  found  to  contain  less  than 
95  per  cent.  The  variform  character  of  carbon  is  exhibited  by  graphite 
its^,  lor  it  is  sometimes  crystalline  and  sometimes  amorphous,  ^e 
crystallised,  or  foliated  graphite,  is  found  occasionally  in  six-sided  tabiilar 
crystals,  but  commonly  iii  foliated  or  granular  masisea.  It  is  chiefly 
obtained  from  Ceylon,  where  it  is  found  tmbedtied  in  quartz.  It  b 
also  found  near  Moretda  Bay,  in  Atistralia  {  in  the  Slates  of  Kew 
York  and  Massaohnsets,  and  in  Siberia.  The  amorphous  graphite,  is  that 
Tarfety  to  which  the  terms  ^'  plumbago  aid  bWck-lead  are  ordinarily 
applied.  It  is  miTeh  sofber  than  the  crystalline  graphite,  and  makes  a 
blacker  streak  on  paper.  Formerly  it  was  obtained  almost  exclusively 
from  Borrowdale,  in  Cumberland,  but  the  mine  there  is  nearly  ex- 
hausted, and  we  believe  is  no  longer  worked.  The  bulk  of  that  used  ajb 
present  comes  from  Germany,  principally  from  Griesbach,  near  Passau. 
Both  varieties  are  used  in  the  manufactures  of  the  Company^ 
the  crystalline  fbr  crucibles,  and  the  amorphous  for  polishing  pqwdeirs. 

The  oonsumption  of  Ceylon  graphite  at  the  Battersea  Wprks  has^lu^ 
an  .extraordinary  aSe^t  upon  the  price*  6f  the  Article.  When^;the  'j^'omr^ 
pany  commenced  business  it  cost  about  lOZ.  per  ton,  but  now  it  cannot^e 
boiight  at  dOtt^  that  p^ee.  In  Ceylon  we  hear  that  apptications  to  dig^ 
graphite  'are  daily  on  the  increase,  notwithstanding  the  rate  of 
per  ton  which  has  to  be  paid  as  royalty  at  the  Colombo  Cutr 
cherry.  The  following  figures,  giving  the  amount  of  revenue  coUecled 
at  Colombo  and  Galle,  on  account  of  royalty,  in  1862  and  1863,  clearly 
show  the  extraordinary  increase  in  the  demand  for  Ceylon  graphite  ^--r^^ . 

1862.  1368.  Increase. 

£    s.  d.  £    8.  d.  £    a.  d. 

Weatem  Province         472   4   4  1,272  10  2  800  6  10 

Southern  Province.,..   112   2   8  282  8.  5  170   5  9 
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40^8^1^439^:^^^  U»i>  ^730  oWt  was  ihipped  io^Ovea* 

Bri|^!j.5ihA^'^  l^t       iiav^  »ot  ub.  We 

do^^js^4(.^o,b^  thatth«B40at?P]«fiftk0i^OrudyeOo^ 
pa&jjp,j^  jip,^  ,tlUe  C^jlon  g^Mto  bvongbt  ^  tbd  United  Ein^dom^ 
biUitfi^T  w^T^wn  thftt  thoy  ar€^  tlio.  priAeipaJl-coomBuw.  We  nuiifc 
BO)^;ta^Qrleav9  of  cheoustz^  and  AtatiBti^,  and  eee  wliat  theare  is  to  be 
seen,  at      i^lacJt  Potteii^ 

^W^.QomiAonce  our  iour  of  inspectica^  at  the  BeodiyiBg  Stotea^  Hfbsie 
we  Qce .  showi^L  the  stock  of  X9W  loatenaJ,  whUk^  oomptRwes  at  pnefiemfc 
about  SLOQQ.caslu  of  giraphite,  eficb  oine* balding  frmfotu:  to  fiv^e  cwt. 
Theixeada  o;f^ 0Q]K^la  of  cas^s..aye  broJs^n  open^  in  oides  tib^A'^  may 
coi|i]paro  ther  hard  iron-gicey  iiagmeiitB  of  the  Ceylon  gya^ite  .with  tbe 
bUck^  duLl^  f liable  buops  of  the  Qermaa  vaxie^.  ■  A  pkoe  of  tbe  latter 
pressed  beti¥een  the  fiog^r  and  thumb  &els  pleasantly  $of^,  aikd  flaitteoB  ' 
readjdy  into  a  lustrous  cake.,  J^ron}  the,  stores  we  pass  to  the  engiiad*- 
house>  to  t^e  a  pe^p  at  the  prime  moYer  of  the  maohk^ery  employed  on 
the.fa^tory^  One  horizontal  engine  of  .  SSrhoofse  pwOT  sei?res:liiOjdeii  aU 
the  work  that  dees  not  require  ekilled  hands. 

Thagrinding-roo];n  contains  seFeral.mdlls  of  diffeireat  ooiislruetiQa  fdr 
grinding  and  mbdng.the  materials  of  \yhich  th^jcpoaihl^^i^^  A^^rMdJi  Ia  ^ 
one  corner  WQ  see  two  huge  stones  cha«|iag  one  aqfothor  aroiunii  A  skaft> 
and  pitilessly  crashing  the  hard  lumps  of  dried  olay  that  are  thrown  m 
their  path.  Here  we  see  a  powerful  mill  f^r  gjc^iding  ^  gn^pbite^ 
and  aiji  ordinary,  pug-niill  for  incprpq^jrati^g.:  the ,  grapbite.  ynlSk  .  the 
days.  The  noise  made  by.theaie  jnachinf;s.,i^  ^Hjm^  unbean^kt)  bat 
it  is  not  onl^  the  noise  we  have,  to  put  i^p  with«:  A  brisk  rattle,  ia. 
m£untained  by  a  number  of  workmen,  who  are  .occupied  in  iM^ting  tJMi 
pieces  of  graphite  into .  different  sizes  and  qualities  by  the  aid  of 'ms^ 
tallic  sieves.  When  the  graphite  is  reduced  to  powder^  it  i0  dmvti^f^ 
to  the  upper  floor  by  an  endless  band-lift,  and  sifted  by  a  eontiivan^e 
similar  to  an  ordinary  flour-dressing  machine.  One  of  -ifhesa  <uaQhinfia 
is  provided  with  a  silk-gauze  drum  of .  remarkable  flaaienesd^  and  is 
reserved  f^r  the  preparation  of  plumbago  for.anti^friction  {Murpo^es^  v 
Following  the  .graphite  to  the  upper  iQbor,  w^  eater  |d[ke  mwngiiPieei^ 
where  the  most  important  operation  in  the  crucible  mannfactore  is  per- 
formed. A  number  of  large  bins,  each  containjpg  a  dietiniit  variety  of 
clay  in  powder,  or  a  certain  quality  of  plumbago,  are  ranged  round  the 
room.  Upon  ihe  proportions  of  these  several  is^d&ents  taken  to  fonn 
the  mixture,  or  metal "  as  it  is  technii^y  termed,  the  quality  of  tbe 
crucibles  depends.  The  actual  proportions  of  Stourbridge  -and  other 
clays  used  are  of  course  kept  secret.  The  ground  graphite  having  been 
mixed  with  the  clays,  the  whole  is  wetted  with  a  sufficient  quantity  of 
water,  an^  allowed  to  soak  for  some  time.  Having  been  pugged  *in 
the  mill)  the  tempered  "  metal'*  is  formed  into  blocks,  and  then  placed 
in  a  store-room,  where  it  is  allowed  to  remain  for  several  weeks. 
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.We  iHQW  enter  the  pottei^s  room,  where  the  cradbles  are  fashioned. 
This  room  might  be  a  part  of  any  large  potteiy  were 'it;ibt  fo*  the 
(imerefd  hue  of  evejything  around.  On  each  side  are  raiigeid*thc  larflies 
or  wheels,  all  driven  by  steam-power,  but  resembling  in  other  respects 
the  potter^s  wheel  of  the  earliest  ages.  Let  us  watch  the  growth  of  one 
lai^  crucible.  The  "  thrower*'  takes  the  necessary  quantity  of  **iiictld* 
and  submits  it  tp  the  operation  of  "  wedging  "  which  consists  ih;  issEt- 
ing  or  cutting  it  into  two  pieces,  and  striking  them  to^th^  ^i^un 
with  great  force.  This  he  repeats  until  the  metal  becomes  perf^y 
tractable.  He  then  dashes  the  mass  upon  the  revolying  di^  of  hirktfae, 
and  presses  it  with  Mb  wet  hands  Ull  it  assumes  an  irregular  comdil 
form.  .  He  then,  makes  it  take  a  variety  of  forms,  with '  the  bbject  of 
getting  rid  of  all  air  bubbles.  It  is  impossible  to  follow  the' Was 
through  its  numerous  changes,  but  suddenly,  when  we  least  eipebt  It, 
it  takes  the  shape  of  the  crucible.  This  shape  is  very  mde  ut'^fest, 
but  under  the  skilful  hands  of  the  thrower  it  soon  becomes  IbeaiitiftdSy 
symnietrical.  A  wire  guide  is  fixed  at  a  certain  height  ahorve,  ^distoi 
certain  distunce  from,  the  revolving  mass,  and  to  this  the  thrower  ^raflti- 
ally  brings  the  edge  of  the  crucible.  With  this  simple  guide  he  can 
make  a  dozen  pots  resemhling  each  other  so  perfectly  in  shape  and  sfee, 
that  the  most  experienced  eye  can  hardly  detect  any  variation  iri  them. 
The  skittle  pots  are  made  in  precisely  the  same  way,  but  are  contraded 
at  the  mouth,  after  the  inside  has  been  properly  shaped.  Many  of 
fire-resisting  goods  manufactured  by  the  Company  are  shaped  by  motdSs, 
oriby  the  aid  of  modelling  tools.  One  of  these  miscellaneous  articles 
l¥hich  we  see  in  course  of  construction  is  a  large  bath j  five  feet  long  by 
a  loot  and  a  half  wide,  intended  to  hold  molten  zinc.  This  we  are  told 
is  for  a  French  order. 

We  now  follow  the  pots  to  the  drying-room.  Through  the  ceptffe  of 
this  room  the  upper  part  of  one  of  the  kilns  passes,  and  the  heat  which 
would  othe^rwise  be  wasted  is  thus  applied  to  a  usefhl  purpose.'  Here 
.  we  find  regiments  of  pots  undergoing  the  drying  process.  Many  of 
them  have  the  graceful  form  of  the  once-celebrated  ftcardy  pot^  and 
«re  intendeid  for  the  French  mints.  Though  unhaked,  each  artidl^  ttat 
has  renifdned  ^uf&ciently  long  in  the  room  gives  a  clear  metalHc  'Aig 
when  struck.  ' 

The  kilns  are  large  conical  chambers  like  those  of  ordinary  pot- 
teries. The  goods  to  be  fired"  are  packed  in  cylindrical-  cases  tS  fire- 
clay called  "  seggars,"  and  these  axe^pileji  one  above  the  other  fu  the 
VjlT)  like^the  basaltic  columns  of  Staffa,'and  are  luted  closely  togetiicr. 
These  ^eggars  protect  the  gopds  from  the  action  of  th<^  aif,  ^teMch'at  a 
high  tejnperJ^re  wpuld  have  the  effect  of  whitening  theiir  extanal 
,  surfaces,  and  so  rendering  them  unsightly.  We  have  the  good  'ftrttuie 
to' be  present  as  the  workmen  are  engaged  in  emptying  a  kiln.  •  We  see 
that  th^  crucibles  come  from  their  fire-clay  cases  exactly  as  they  arc 
sent  out  from  the  works.    The  absurd  practice  of  giving  phtmhago 
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Qipi^ciJ?.\ef.a.fi^ftiticw8  polish  and  smoothness  generally  folio we<l  1)y  Cou- 
tiof3|];italr^^ei8  is  not  adopted  by  the  Company. 

. ,  JFl^ipij  tlie  kiln  the  goods  are  conveyed  to  the  store-room,  or  to  ihc 
ji^lii^g^pom  if  they,  have  to  he  shipped  at  once.  The  goods  are  nearly 
••Ijiif^j^  .packed  in  old  sugar  hogsheads,  which  are  strong,  large,  cheap, 
i^^plBntifuL  Turning  out  on  to  the  wharf  we  see  thirty  of  the^^e 
j^9^^eads.  p^ed  ready  to  be  shipped  for  Vienna  ;  and  lying  alongsTide, 
IjSQ.-icaaea  containing  crucibles  for  the  Italian  Government.  Thesd 
ondpir^  iiot  by  any  means  unusual  in  magnitude,  will  enalile  our  reudei^a 
."to  |(ian,^idi^&  of  the  scale  upon,  which  the  operations  of  the  Company 
co;>ducted, 

.  W^,  no>v/cros3  .th3  yard  to  the  workshops  of  the  Clay  department, 
wh^ejr^  various  descriptions  of  crucibles  are  manufactured.  The  larger 
8}2es,.as  in  the  case  of  plumbago  crucibles,  are  made  at  the  potter^s 

..urit^el^  buit  the  smaller,  in  which  the  Company  can  successfully  coni- 

,  with  the  best  French  makers,  are  fashioned  by  beating  the  clay 
urgon  boxwoed  mandiils.   The  so-called  "  white-fluxing  pots  "  are  really 

;  b^aulifol  specimens  of  earthenware,  and  are.  acknowledged  by  the  best 
unthoriti^  on  metaJUuigy  to  be  very  refractory,  and  to  withstand  the 
aetipn  of.  fluxes  in  a  most  remarkable  manner.  Every  pot  is  made  by 
giragd,  and, each  moulder  is  consequently  provided  with  a  great  number 
^  pattern  ribs  cut  from  boxwood  and  ebony.  The  little  crucibles  used 
in  unsaying  almost  equal  the  German  porcelain  crucibles  in  thinness  and 
ftmoqthnesa.  The  smallest  are  not  much  more  than  an  inch  high.  Be- 

^  sides  erucibles,  aU.  kinds  of  clay  instruments  used  in  assaying  are  here 
manufactured,  such  as  scoriflers,  roasting  dishes,  and  mufiles.  The 
convenient  clay  furnaces  used  by  assayers,  dentists,  and  experiniental 
chemists,,  are  also  made  in  great  numbers. 

Let.ua  now  turn  back  to  the  store-rooms  and  look  at  a  few  of  the 
curiosities  that  are  to  be  found  there.  We  have  just  been  speaking 
of  a  f  jrucible  about  an  inch  high.  We  notice  one,  of  the  pattern  supplied 
to  thq  Bojal  Mints,  intended  for  melting  600  pounds*  weight  of  silver. 
Here  again  is  another  plumbago  pot,  made  specially  for  zincing  the 
Armstrong  shot,  and  which  will  hold  800  lbs.  of  molten  zinc.  The 
medium-sized  plumbago  pots  now  so  extensively  employed  for  melting 
»lyer,  gold,  <jopper,  brass,  and  malleable  iron,  are,  of  course,  the  most 
import^mt  products  of  the  works.  AJl  the  pots  are  numbered  according 
to  their  contents,  each  number  standing  for  one  kilogramme,  or  a  little 
over  two  pounds  ;  thus — ^a  No.  2  crucible  contains  two  kilogrammes  J  a 
No.  3^  three  kilogrammes,  and  so  on.  Covers,  stands,  and  stirrers  of 
plumbago  are  kept  in  stock  with  eveiy  conceivable  article  of  fire  clay, 
^om  the  huge  glass  pot  down  to  the  humble  fire-ball  for  the  parlour 
grate. 

The  graphite  imported  by  the  Company  is  not  used  solely  in  the 
manufacture  of  melting-pots  and  metallurgical  apparatus.  A  good  pro- 
portion of  this  valuable  raw  material  is  prepared  for  domestic  purposes, 
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and  sent'  from  the  Battersea  WorTcs  in  the  form>^  of,  ord&aiy  "  blaict- 
lead."  As  this  article  is  used  wherever  there  is  a  grate  oy  stove  to  he 
kept  bright,  its  annual  consumption  must  be  very  largfe.  There  la  JXo 
Bubflf^tute  for  ft — ^nothing  that  can  be  employed  in  the  same ^ay.  to 
polish  and  protect  the  ironwork  of  common  ,iire-places.  ,  Withpnt  the 
fkctitions  lustre  produced  by  the  action  of  "  elbow^grfea^e**  gn  h]i^<^' 
lead,  the  most  elaborate  kitchen  range  would  soon  become  unsightly, 
ttie  trim  parlour  grate  would  blush  with  rust,  and  the  cottager^s  wee 
bit  ingle"  would  leave  off  ^  blinkin'  bonnily.'.' 

The  various  qualities  of  black  lead  which  the  Company  sends  into 
tbe  market  under  different  fanciful  names  are  all  prepared  f roiu  grsyphite 
or  plumbago,  and  nothing'  else.  The  higher  qualities  are  distinguished 
from  the  lower  by  their  superior  fineness,  softness,  and  lustre ;  bnt 
cbetoic  illy  they  are  identical.  The  article  sold  under  the  sentimentjj 
name  of  *  Servants*  Friend**  at  28^  per  cwt,  is  quite  asTpure  as  th^ 
^  Prize  Medal  Lusti-e,**  trhich  fetches  double  the  price,  or  ^  Halse's  lUjr 
Win  Lustref  the  best  quality  of  black  lead  manufactured  by  the  Com- 
pany. Again,  the  analytical  chemist  would  faH  to  detect  any  essential 
difference  between  either  of  the  above-named  products  and.^h^  a^de 
MMled  carbuifet  of  iron,"  in  remembrance  of  the  exploded  opinio^ 
respecting  the  nattire  of  graphite.  How  comes  it,  then,  that  one  quidity 
i(^'  BO  much  fifaperior  to  another  1  The  explanation  is  simple  enough. 
The  differences  in  the  manufactured  article  may  be  traced  to  certain 
v^ations  in  the  physical  properties"  of  tte  raw  material.  Thus  o^ie 
sample  of  graphite  may  be  soft  and  lustrous,  while  another,  equally 
pure,  may  be  hard  and  dull.  These  variations  aj^e  subordinate  to  the 
dSdtinctiOn  between  amorphous  and  crystallized. graphite,  to  which  we 
have  already  referred.  For  making  domestic  black  lead,  the  amorphous 
or  soft  gwlphite  is  almost  exclusively  used. 

The  separation  of  the  different  qtlalities  bf  graphite  is  a  labour  whicl^ 
demands  great  experience  and  judgment,  and  can  only  be  successfully 
performed  by  the  old  hands.  The  best  pieces  are  soft  and  unctions,  per- 
fectly free  from  grit,  and  capable  of  receiving  a  very  high  polish.  The 
worst  pieces,  technically  called  "gruffa,"  are,, on  the  contrary,  harsh, 
gritty,  and  deficient  in  lustre.  The  latter  are  only  employed  for  making 
"  leads"  of  the  lowest  brands.  The  numerous  intermediate  qualities  are 
distinguished  one  &om.  anotjher,  by  jeUairae|toi;s  iiv^^,  a;pe  paLji^pparent 
to  the  experienced  eye. 

The  manufacture  of  btook  l^ds'iiidlidest^ree  distinct  operations — 
grinding,  sifting,  and  packing.  At  the  Battersea  Works,  the  first  gyra- 
tion is  performed  by  means  of  a  large  mill  driven  by  stejam  power,  Tli^ 
ground  *^lead"  is  conveyed  to  an  upper  :(loor  by  an  endless -band 
elevator,  and  is  then  sifted  through  the  finest  silk  in  the  simple  dreasifng 
ttiachine  already  noticed.  The  packing  is  chiefly  ddi^e  ig;^jbo3r^  who 
work  with  marvellous  rapidity.  The  powdererf  black  leajis  aj^  ^One  up 
in  heat  packets  in  quantities  from  ^,wo  oui^cei^  upwards  *  tliey  are  also 
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packed  in  Mb.  tin  canisters  and  in  wood  boxes.  Papeca  oi  Fanoua 
trifonrs  are  used  to  form  the  small  packets,  so  that  the  different  qwaJitics 
may  be  readily  distinguished.  A  paper  covered  on  ona  side  with  bur- 
nislred  black  lead  is  employed  for  wrapping  up  some  of  the  higher 
qiiklities. 

Two  descriptions  of  "blocked  black  lead"  are  manufactured  by  the 
Cfdmpany.  The  Hocks  are  formed  by  pressing  the  powdered  and  sifted 
gTiaphite  into  suitable  moulds  by  the  aid  of  machinery,  very  similar  in 
construct^n  to  that  employed  for  making;  bricks,  though,  of  couitBe,  on 
a  mnph  smaller  scale.  There  are  two  blocking-machines  constantly  at 
w<?rk,  and  number  of  little  bricks  they  turn. out  annually  would 
^tXE^piy  Suffice  for  the  building  of  a  Lilliputian  city 

;  Tfee  oi^anizfetion  of  labour  is  thoroughly  understood  at  the  Battersea 
.Tfforks.  There  is  a  place  for  every  man  and  every  n?jan  ia  ii^  his  place, 
iy^sfrict  code  of  rules  is  enforced  by  £nes  }  but  .t^se.  fines  are  paid  ov€ff 
Fund  of  the  Workmen's  Provident  Club,  .  have  ^en  over 
'map^.  great  industrial  establishment^,  but  have  not  aeea  aay  'better 
^nmiiaged  tiian  this  , 
"  A  few  days  after  writing  the  above  we  paid  a  visit  to  the  establisfar 
rnent  of  Messrs.  Brown  and  Wingrove,  the  refiner?  to  the  Bank  of  Eng- 
land, where  we  saw  a  hundred  ounces  of  silver  poured  out  from  a 
tJumbago  crucible  which  had  been  used  again  and  again.  ,  Herein 
indeed,  as  at  many  other  great  establishments,  the  Patent  Plumbago 
Crucibles  are  alone  used.  We- were  informed  by  the  courteous  manage 
of  the  refinery,  that  the  pots  never  cracked,  but  gradualiy  became 
thinner  until  a  point  was  reached,  when  it  would  be  unsafe  to  trust  a 
charge  in  fhem.  He  assured  us  that  50,000 .  ounces  of  ailvei  and 
upwards  had  be^n  melted  in  one  1000-oz,  pot,  rWe  were  glad  to  receive 
such  good  testimony  to  the  value  of  the  plumbago  crucibles,  for  all  that 
we  saw  at  Battersea  gave  i;is  a  most  favoi^able  impression  of  the  manu- 
factures of  the  Company. 


^  NOTES  OH  SOME  AFRICAN  VEG1ETAB3LE  PBODTTCrS. 

JOBS  B,  JACKdON* 

.'that  a  natioh*s  wealth  is  derived,  froni  its  natural  resources  is  a 
truism  more  or  less  truthful  according  to  the  geographical  disposition  of 
the  nation  referred  to. .  The  natural  productions  of  one  land  tend  to 
alleviate  the  wants  and  necessities  of  another  not  so  highly  favoured, 
thereby  establishing  a  system  of  exchange  and  communication  known 
to  us  in  this  busy  world  by  the  short,  but  comprehensive  word.  Com- 
merce, and  every  day  fulfilling  with  greater  truthfulness  the  words  of 
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Cowper,  BO  a^idfieantly  set  forth  in  the  year  1861^,  that  ^^lacH*  cKniate 
needs  what  other  climes  produce.''  Though  tii^  products  of  each 
nation  or  country  may  he  vast  and  extensive  in  itself,  it  is  alone  by  the 
system  of  fireedom  in  trade  and  navigation  from  one  port  to  another  that 
the  prosperity  <rf'  a  nation  greatly  depends.  The  BritMi^Colonies  and 
dependencies  furnish  ua  directly  with  many  of  our  most  valuable  and 
indlBpensabk  requisites,  and  continental  and  other  countries  receive 
from  US,  ittdii«ctly,  the  same  kind  of  valuable  commodities,  iniough  in 
this  age  of  research  and  enterprise  much  has  been  ^d  upon  litillshig^  and 
economising  substances  and  products  which  meto  have  hitherto  passed 
over  unheeded,  littie  g6od  has  yet  been  practically  cf^cted.  The  duty  has 
been  thoroughly  performed^  by  a  few  thoughtM  minds,  of  bringing  "such 
substances  prominently  before  the  notice  of  those  -who  have  capital  to' 
teat  their  wordi,  and  the  effects,  though  not  apparent  now^,  will  no' 
dovibt  show  themselves  in  the  days  of  a  future  generation. '  Much  has' 
been  done  in  another  field,  that  of  jgeographical  explorationrj  tlie  results 
of  which,  in  some  cases,  have  been  advantageous,  in  others  but  doubtful, 
though  they  are  the  means  alone  whereby  we  can  obtain  a  knowledge  of 
the  natural  productions  of  obscure*  countries,  and  determine  the  probabi- 
lity of  their  future  application  in  the  arts  and  manufactures  of  civilised 
nations.  In  the  vegetaMe  world  much;  even  in  our  own  land,  lies  hidden 
from  the  eye  of  appKcatibn,  and  this  is  more  or  less  the  case,  in  every 
country,  in  proportion  as  the  resources  are  small  or  great. 

In  the  following  notes  upon  AAican  products,  some  of  which  have 
recently  come  under  my  notice,  I  am  not  led  into  the  belief  that  all 
may  become  great  commercial  speculations ;  indeed,  many  of  them  are 
already  known.  The  difficulty  of  opening  a  free  communication  with  the 
interior  of  Africa  is  not  a  new  fact.  The  power  of  the  Portuguese  on  the 
Eastern  Coast,  and  the  difficulty  of  obtaining  labour,  which  is  so  great  a 
drawback  in  many  countries  (even  in  the  Australian  colonies),  as  well  as 
the  difficulty  attending  thie  transit,  all  militate  strongly  against  the  pros- 
pect of  the  interior  of  Africa  opening  in  our  day  a  free  trading  communi- 
cation. Bomb  of  the  products  here  enumerated  are  only  known  to  be  in 
use  amongst  the  niatives,  but  theit  econoiuic  lvalue  is  veiy  apparent.  They 
produce  some  of  their  brightest  and  best  colours'  fbr  dyeing  their  mats, 
toJ.,  from  woods,  barks,  seedsj  roots,  &6/,  and  these  colours  are  mostly 
fiiei  without  the  aid  of  mordants  (the  feiDwl6dge'of  the  tise  of  which 
is  quite' ntikhbwh  to  theiii).  One  of  the  best  dye- woods  Ibimd  on  the 
Zambesi  is  «  species  of  Cudrcmid,  a  plant  closely  allied  to  the  Fustic  of 
Commterce,  Thiii  is  a  common  climbing  shrub;  The  colouring' prin- 
ciple fteemsto  be  as  fully*' developed  as '  in  the^Ood  of  Mdclura.  It  is 
the  heart  wood' from  which  the  dye  is  obtained;  thotgh  the  bark  is  of  a 
v<Jry  bright  yelIo\i',  and  of  a  considerable  thickness,  running  in  deep 
ridges  in  a  sKghtly  spiral  direction.  'Phe  external  covering  is  of  a 
dusky  btoTVn  colour,  very  thin,  which,  upon  peeling  off,  exposes  a  very 
bright  yellow  bark,  and  this  appears  to  be  composed  of  thin  layers 
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•f  a  papery  nature  fiiinilar  to  birch  Imrk.   These  are  of  the  brighter 
ellow,  but  no  colour  can  be  extracted  from  them ;  that  which 
9   contained  in  the  woo<l  itself  would  seem  to  be  in  the  form 
f  a  resinous  secretion.    By  the  use  of  alum  as  a  mordant,  a  ^oa<l 
.arable  coloiur  can  lie  obtained.   What  is  a  moat  singular  fact  is,  that 
Laving  this  dye-wood  so  easily  accessible,  they  get  the  bulk  of  their 
-ellow  dye  from  other  sources.   The  pretty  luiskets,  hats,  and  orna- 
aental  articles  in  the  manufacture  of  which  they  are  so  clever,  and 
^liicli  are  plaited  with  the  leaves  of  the  native  date  palm  (Phakix 
pinosa)^  are  always  composeil  of  three  colours — black,  red,  and  yellow — 
irery  harmoniously  interwoven.   These  colours  are  extmctetl  from  the 
barks  of  three  distinct  trees,  and  are  very  apparent,  even  in  the  outer 
bark  ;  indeed,  the  colours  of  the  barks  are  almost  as  distinct  as  when 
^tracted.    The  colours  are  obtained  prokibly  in  the  most  simple 
manner,  that  of  boiling  the  bark.   Specimens  of  these  woods  with  the 
bark  upon  them,  together  with  articles  dyed  with  them,  are  in  the 
valuable  collection  at  Eew,  and  were  bruuglit  home  by  Dr.  Kirk,  the 
indefatigable  collector  and  medical  ofiSicerto  the  Zambesi  Expedition. 
It  is  to  be  regretted  that  he  was  unable  to  obtain  specimens  of  the  leaves 
and  Aowers  of  each,  whereby  to  detenuiue  their  scientific  nomenclature, 
but  the  difficulties  to  be  encountered  in  collecting  in  uncivilised  Africa 
are  not  a  few.    Many  things  obtainable  through  the  instrumentality  of 
the  natives  are  extremely  difficult  to  trace  to  their  right  source. 

In  Soudan  the  roots  of  Cochhsptrmum  PUiHcJioniy  HooL  fil.,  are  much 
used  as  a  dyeing  a^cnt,  a  good  yellow  coluur  being  easily  cxtractoil  from 
them.  This  is  probably  the  source  from  whence  is  obtained  the  yellow 
colouring  matter  of  the  mats  and  baskets  of  the  people  of  this  coast. 
They  employ  the  leaves  of  Phanix  ipinosa  in  a  similar  manner  to  those 
of  the  East  Coast  By  the  ingenuity  of  these  people  many  other  plants 
are  made  to  yield  dyes  for  their  own  dotucstic  uses.  A  species  of 
Sorghiun  {S,  viUgare,  Pers.),  which  would  appear  common  to  l>oth  the 
East  and  West,  gives  a  crimson  colour,  from  the  sheathing  base  of  the 
leaves  ;  and  the  mode  ot  extracting  it  seems  equally  well-known  to  the 
natives  of  both  sides  of  Africa.  On  the  Niger  it  is  much  used  for  dyeing 
mats,  nets,  cotton  fabrics,  &c. 

In  Sierra  Leone  a  yellow  dye  is  obtained  from  the  bark  of  a  shrub 
Ccslocline  polyearpa,  Hook. fil., and  is  called  ''yellow  Gbeyido  bark."  All 
sorts  of  things  are  used  as  dyes  in  various  parts  of  Africa ;  in  fact,  any- 
thing from  which  a  colour  can  be  extracted.  The  wood  of  a  species 
of  A/zeUa  is  used  on  the  Bovuma  for  dyeing  black.  Pods  of  species  of 
Acacia  ore  made  in  that  part  of  Africa  to  give  a  brown  colour  to  their 
blieusk  cloths.  Orchella  weed  is  one  of  the  largest  articles  of  commerco 
in  dye-stufifo  imported  from  Africa,  and  it  would  seem  to  grow  almost 
universally  in  any  fiavourable  situation  as  far  in  the  interior  as  has  yet 
been  explored.  Barwood  and  camwood  ore  also  exported  from  the  West 
Coast  into  Idverpool,  and  are  used  in  this  country  iox 
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bright  red  of  the  English  bandana  handkerchiefs  is  procured  from  the 
latter  wood.  Both  woods  are  the  pi-oduce  of  one  tree^  and  the"  com- 
mercial diflference  woidd  seem  to  be  selected  varieties  aec(»ding  to  the 
amount  of  colour  contained  in  them,  camwood  fetching  in  the  rmarketa 
nearly  four  times  the  price  of  barwood.  The  wood  is  oceasiotoall^  iised 
for  turning  small  articles,  and  also  for  the  smaller  kinds  of  furniture 
work.  Titrineric  is  likewise  used  by  the  natives  6f  ^utb^Wiesfiem 
Africa  as  a  dye,  while  Henna,  the  powdered  leaves  of  Mi&smiia  inie^ih^, 
is  known  by  them  tis  wdl  ad  by  the  natives  of  the  more  ancient  kdd 
historical  Egypt. 

Of  fmits,  seeds,  &e.,  having  oleaginous  properties,  there  are  mm^. 
Cocoa-nut,  sesamttm,  and  grotmd^nuts  are  all  articles  of  export  froiEa 
Zanzibar,  chiefly  to  Marseilles.  The  cocoa-nut  grows  in  immense  forests. 
Hie  oil  is  not  expressed  for  exportation,  but  the  dry  copperah  is  sent  in 
laige  quantities  for  expresaon  by  £ktropean  machinery ;  a  large  trade  is 
also  done  in  Uie  seed  of  the  sesamum  {Sesamum  Tndica),  v«nd  grouncU 
nuts  {Araehis  hypogecea).  Both  these  oils  are  well-known  in  thin  eounlry, 
as  much  in  the  manufacture  <^  soap  as  for  burning  in  lamps  ;  s^miim 
oil  is  1^  much  employed  for  adulterating  olive  oH  The  principal 
African  oil  seed,  however,  is  that  now  so  well-knoVn  and  so  extensir^y 
used  in  the  manufacture  of  candles,  the  Elavs  guineensis,  This  is  a 
native  of  Western  Africa,  and  is  imported  into  Liverpool  in  iminense 
quantities.  The  introduction  of  this  oU  by  Price's  Patent  Candle 
Company  has  been  the  means  of  giving  employment  to  thousands  in 
this  country  as  well  as  of  establishing  a  profitable  speculation  in 
Western  Africa,  and  in  some  measure  supplanting  the  slave  traffic 
Of  seeds  which  are  at  present  quite  unknown  in  commerce,  but  which 
Would  appear  to  have  great  claims  upon  the  attention  of  the  soap 
and  candle  maker,  may  be  mentioned,  firstly,  those  of  TrkhkUd 
eapitala,  known  on  the  Zambesi  as  Motsakiri''  seeds^  these  are 
small  black  seeds,  about  half  an  inch  long,  and  contidn  a  lBS!gd 
quantity  of  solid  fat,  which  would  no  doubt  prove  a  valuable  addition 
to  our  oil  seeds  were  they  exported.  These  seeds  are  the  produce  of  a 
large,  handsome  tree,  growing  abundantly  in  the  vicinity  of  rivers.  The 
natives  apply  the  wood  to  the  manufacture  of  small  canoes.  Hie  'aastbr 
oil  is  also  found  growing  wild  in  this  part  of  A^ioa,  and  attains  a  height 
of  from  12  to  14  feet.  On  the  west  i^de  oM>ake  Nya^sa,  Dr.  KMk. 
disco  vc»:ed  a  small  oil  palm,  in  habit  quite  unlike  that  of  the  West 
Coast,  but  more  resembling  the  date  palm.  The  albumen  was  fbund  t& 
Contain  an  abundance  of  oil,  very  similar  to  palm  oiL  It  ia  noli  knowti 
to  be  in  use  in  any  way  whatever  amongst  the  natives.  The  tsree^  Whi^ 
grows  to  about  40  teet  high,  was  not  seen  in  great  abundactieis^^ywli^ 
A  nut,  much  resembling  an  alm(»id,  boUi  in  shape  and  si;te,  and  eaUed 
by  the  natives  Boma  nut,"  yields  an  abundance  of  a  swei^t  fluid  o^ 
much  used  by  the  natives  in  their  cooking.  The  frail  itself,  with  the 
fleshy  covering,  is  about  the  size  of  a  walnut.   The  natives  cultivate 
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the  trees  abundantly  near  the  Victoria  Falls.  It  k  alfio  found  in  the 
Shire  YaUey^  but  does  not  extend  further  south  than  Lake  Nganii ;  it  is 
probably  a  species  of  Vitex. 

Moringa  pterygospervM,  Gaertn.,  ta  another  good  oil  seed,  but  it  is 
-found  only  in  the  neighbourhood  of  Tillages,  and  has  probably  heen 
int^duced.  In  Western  Africa  the  seeds  of  Carapa  guimensisy  JknUf 
fui^niah  an  oil  much  in  use  amongst  the  natives  for  burning  in  lampSi 
and  also  for  anointing  their  bodies.  In  Sierra  Leone  it  is.  given  as  a 
purgative  medicine,  one  teaspoonful  being  considered  a  dose.  It  is 
impoTted  into  the  south  of  France  for  soap-making.  The  seeds  of 
Carapa  Tovloucouna^  Guib.  et  Pert,  also  contain  a  large  quantity  of  oil, 
the  iresidual  nut,  after  expression,  making  a  good  oil  cake  for  cattle. 
This  plant  is  a  native  of  Seuegambia.  The  seeds  of  the  Bassia  Parkii, 
IDon.,  are  well-known  as  furnishing  the  shea  butter  of  Western  Africav 
Mungo  Pfetrl^^  in  writing  of  this  vegetable  fat,  says  that  the  natives  were 
thm.  "  employed  ev^fywhere  in  collectii^  the  fruit  of  the  sheartrees." 
The  butter  or  UJb,  which  is  contained  in  laige  quantities  in  the  seeds,  i£f 
extracted  by  boiling  in  water,  and  is  afterwards  bleai^hed.  This  butter  is 
ia  great  request  by  the  natives  for  many  domestic  uee^  and  it  forms  one 
of  the  principal  articles  of  inland  commerce*  The  above-mentioned 
writer,  speaking  in  high  praise  of  the  delicious  flavour  of  this  butter, 
says,  "  It  is  whiter,  firmer,  and,  to  my  palate,  a  better  flavour,  than  the 
best  butter  I  ever  tasted  made  of  cows'  milk."  I  cannot,  however^ 
bear  out  this  testimony,  except  as  to  its  flmaness  and  whiteness,  for  the 
i^>eci]|iens  which  I  have  had  the  opportunity  of  tasting  have  been  of  the 
most  rank  and  disgusting  flavour^  though  it  is  said  it  will  keep  perfectly 
sweet  ica  several  months  ;  but  if  this  butter  or  £b^  is  not  suited  to  ^ 
refined  palate,  it  seems  to  have  many  advantages  as  an  article  of  comr 
merce,  and  would  no  doubt  prove  a  valuable  import  for  tbe  purposes  o{ 
soap  and  oandle  making. 

Of  African  edible  fruits  and  seeds,  one  could  almost  go  on  to  infinity, 
'for  there  are  few  indigenous  that  are  not  eaten  by  the  natives  in  som^ 
£6nn  or  Anotheri  The  blood  plum  of  Sierra  Leone,  {HcBmatostapkis 
BarUrif  fiook.  fll.))  has  a  pleasant  sub*acid  flavour  when  ripe*  In  size  and 
foonait  is  similar  to  a  grape,  but  somewhat  larger.  Another  fruit  of  the 
mBam  shlipe  and  form,  but  smidler  and  with-  less  pulp,  is  considered  a 
fovOfUrite  fniit  on  the  Nigeop ;  it  is  a  species  of  Vitex,  The  fruit  of 
S^n;oe6p/udii8  esoukntusy  Afzl.,  cdled  in  Sierra  Leone  ^< native  peach,''  is, 
yrhm  fully  grown,  about  the  sijse  of  a  large  apple*  It  is  of  a  pulpy 
nature ;  ^  outside  is*  rough  and  uneven  and  bears  some  resemblance  to 
a  eustafd  apple  (Anona),  The  pulp  of  the  Baobab  {Adarmnia  digitata, 
Ia),  has  a  very  pleasant  and  agreeable  sub-acid  fl^avour,  and  is  much 
esteeoaied  by  the  natives  in  making  a  kind  of  sherbet  or  cooling  drink. 
Detariim  senegaUnsei  G.  et  P.,  called  Dattock  on  the  Gambia,  where  it 
grows  to  an  immense  tiee,  produces  a  fruit,  the  pulp  of  which  is  eaten, 
as  well  as  the  kernel  or  seed.  In  size  and  shape  it  is  like  a  large  chestnut; 
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the  outer  Bkin  is  of  a  dark  dnirinnwn.  f^^eiall'pocL  of  Cfodht^um 
acutifoUum,  Aiz\,,  is  remarka'ble  for  Its  velrat  appearance  ;  '&eiie&itis 
BometimeB  called  velvet  tamartnd,  and  is  also  known  as  blsksk  taitiatindaL 
The  pulp  enveloping  the  seed  has  quite  the  flavour  -of  East  Isdiaa 
tamarinds,  and  is  valued  by  the  natives  of  Sierra  Leone  on  that  aecotmt. 
The  ochro  {AMmoscJius  esculentus,  Med.)  is  common  on  the  Nigervond  is 
used  on  account  of  its  mucilaginous  properties  in  various  ways,  in  the 
preparation  of  native  dishes.  The  seeds  of  a  species  of  TWcuZia  jure  also 
eaten  in  this  part  of  Africa ;  the  fruit  is  very  similar  to  the  bread-fruit,  to 
which  it  is  closely  allied.  Its  size  is  about  that  of  a  child's  head  ;  the 
seeds  are  small  and  hard ;  the  native  name  is  Akna."  The  fmits  of 
Jlahzelia  ^thiopicoy  D.C.,  are  used  as  pepper,  and  are  sold  in  the  markets 
at  NupS  as  well  as  at  Bahia.  Tlie  seeds  of  Monodora  grdndifloroj  Bib., 
M.  tenuifolia,  Bth.,  and  M,  hrevipes,  Benth.,  are  all  more  or  less  aMnalie, 
and  would  seem  to  be  well  adapted,  if  shipped  in  any  quantitpf,  for'a 
useful  coDdiment  in  this  country.  Many  of  the  Anonaceee  have  the 
same  decided  fragrance,  but  none  so  powerful  as  in  this  genus.  Hie  frails 
are  very  larj»e  and  round  ;  those  of  M  grandifiota  quite  the  siae  of  atarge 
cannon  ball,  the  other  species  somewhat  smaller.  The  seeds  are  aboQt 
the  size  of  a  common  scarlet  runner  bean,  and  are  very  thickly  embedded 
in  the  pulp,  which  fills  up  the  interior  of  the  fruit.  The  fruits  of  the 
wild  mango,  probably  a  species  of  Spondias,  are  eaten  on  the  Niger,  and 
on  the  Zambesi  the  kernels  of  a  species  of  Sclerocarya,  The  stones  of  this 
fruit,  however,  are  very  hard  and  difficult  to  crack  ;  these  kernels  appear 
to  contain  a  quantity  of  oil,  and  perhaps  might  be  turned  to  account  in 
that  way.  The  fruit  of  Malpighia  sacchanna,  called  in  Sierra  Leone  the 
Sugar  Hum,  in  shape  and  size  much  resembles  the  Damson.  It  has  a 
sweet  and  agreeable  flavour,  and  is  in  perfection  in  the  months  of  Febnuay 
and  March,  when  it  is  to  be  seen  in  large  quantities  in  the  market  of 
Freetown.  The  tree  producing  it  is  lofty  and  majestic  in  appearance, 
attaining  a  height  of  80  feet.  The  large  seeds  of  Pentacletkra  macro- 
phyUayBt\L,i  known  in  the  Eboe  country  as  ^  Opachalo,*'  and  in.  Gaboon 
as  Owala,''  are  collected  at  the  seasons  of  their  falling,  and  eaten  as 
food  ;  they  also  yield  a  clear,  limpid  oil.  The  young  germinating  shoots 
of  Borassus  ^thiopum,  Mart.,  are  eaten  by  the  natives  both  of  East^d 
West  Africa  ;  for  this  purpose  they  are  taken  up  soon  after  the  seed  has 
vegetated,  and  are  then  boiled  in  a  similar  manner  as  we  cook  cabbages 
or  some  such  vegetables  Tl\e.  large  seeds  ol  CyciM  circinaUsy  L.,  from 
which  the  natives  of  Ceylon  and  Western  India  prepare  a  kind  of  Sago, 
are  valued  as  an  article  of  food  in  some  parts  of  the  2kmbesL  The  exist- 
ence of  a  species  of  Cycas  was  discovered  in  Western  Airi<ja  by  4he 
botanist  of  the  Second  iS^iger  Expedition,- as  well  as  the  subsequent 
botanist,  Gustav  Mann,  both  of  whom  fouhd  natives  aj^lied  the 
seeds  as  an  article  of  food.  Of  the  Dika  of  TJdfka  bread,  a  s]>eeim^of 
which  arrived  in  this  country  some  three  or  four  years  since,  and  was 
then  supposed  to  be  procured  from  the  seeds  of  Mangifera  gahanensis^  it 
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wiU  baimfiMi^to  eay  Uiat,  upon  farther  reeearchos,  it  is  proved  to  ba 
iram  no  Mai^  but  firon^the  seeds  of  Irvingia  BarUri,  Hook.  fil.  The 
fruit  is  similar  in  foim  and  uxo  to  that  of  the  Mango,  but  the  seeds, 
wJiidi  coutain  a  lai^  amount  of  oil,  are  separated  from  the  fruits,  and 
beaten  in  a  trough  till  they  attain  a  partiaUj  fluid  state.  This  is  then 
put  into  baskets  of  Mosa  leaves,  and  exposed  to  the  sun,  when  a  white 
tallow  eoUecta  on  the  surface,  which  is  poured  off,  and  the  Dika  allowed 
to  cool^in  the  shade.  The  natives  esteem  it  very  highly  in  the  various 
preparations  of  their  food,  but  more  especially  in^cooking  fish.  It  has, 
however,  a  strong,  rank,  and  highly  disagreeable  taste. 

The  firuit  of  a  species  of  Farinarlum,  knoTO  on  the  Zambesi  as 
*<  Mobola,"  is  valued  on  account  of  the  very  sweet  jglp  which  surrounds 
the  seeds.  The  Gero  com  {PeniciUaria  «ptc<^i!^ld.)  is  in  common 
il^e,  for  household  purposes,  on  the  Niger  ««a  Gambia,  The  seeds  of 
.  S^tghum  mlgarei  Pew.,  are  also  extensively  used  for  preparing  as  malt. 
13ie  filtfous  plants,  both  of  the  Eastern  and  Western  Coasts,  are  worth 
mfOtQ  attention  than  has  hitherto  been  fi^ven  to  them.  On  the  East 
Iheare  is  the  Baobab  ^dansonia  ^isfitcUa,  L.),  a  good  tough,  strong  fibre— 
ao  strong,  indeed,  as  to  be  the  material  from  which  the  nets  used  to 
catch  anJtelopes  are  always  made.  Then  the  Sanseviera  guineensis  f ur- 
nishea  a  strong  and  durable  fibre.  The  abundance  of  fibre  capable  of 
being  obtained  from  the  "  Buaze,**  probably  two  species  of  Lophostyles 
(L  longi/oUa  and  L.  angusti/olia),  would  seem  to  give  it  a  claim  to  be 
classed  among  the  fibrous  plants  of  commerce.  Experiments  were  made 
with  this  fibre,  some  few  years  back,  by  Messrs.  Pye,  Brothers,  who 
reported  very  favourably  upon  it,  but  since  then  it  has  been  quite  lost 
.  sight  of  in  the  commercial  world.  A  notice  of  it,  as  well  as  Messrs.  Pye's 
report,  were  published  in  Dr.  Livingstone's  book.  The  well-known 
fibrous  plant,  Paritium  tiliaceum,  St.  HiL,  also  grows  in  this  part  af 
Africa,  while,  on  the  West  Coast,  are  several  good  fibre-yielding  plants. 
The  fibre  obtained  from  Vigna  Ca{/aii^,  Walp.,  is  very  strong  and  tough, 
and  is  procured  by  beating  the  stem. 

These  are  but  a  few  of  the  many  apparently  useful  plants  of  the 
great  African  Contin^t  which,  if  brought  within  the  range  of  com- 
mercial enterprise,  would  undoubtedly  prove  valuable. 


INDUSTRIAL  MUSEUM,  LEEDS. 

The  Philosophical  and  Literary  Society  of  Leeds  have  recently  re- 
built and  greatly  ejilarged  their  Museum. 

This  opportunity  was  embraced  by  sopae  members  to  urge  the  claims 
of  Technology  to  be  represented.  Hence>  a  commodious  room  has  been 
devoted  to  the  purposes  of  an  Industrial  Museum,  and  fitted  uniformly 
with  glazed  cases  of  French-polished  deal.  The  South  Kensington 
Museum  has  presented  a  set  of  duplicate  specimens  of  a  miscellaneous 
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ofaaraoter,  being  objects  from  the  International  Exhibition  of  1862.  The 
town  is,  however,  well  able  to  furnish  a  large  collection  of  iiiterestiiig 
objects  from  its  own  multifarious  branches  of  industiy. 

To  suppose  that  Leeds  is  one  great  woollen  warehouse  is  a  mistake. 
During  t^e  meeting  of  the  British  Association  in  1858,  there  was  an 
Exhibition  o£  Local  Industry,  which  well  illustrated  the  very  numerous 
arts  canted  on  in  Leeds,  and  with  which  the  late  lamented  Prince 
Consort  expressed  much  gratification  upon  the  occasion  when  he  visited 
it  That  the  general  public  appi*eciated  it  was  shown  by  its  bebg 
crowded  nightly  for  many  weeks,  and  by  a  balance  of  600^  to  7(30L 
net  profit  which  remained  after  paying  aU  expenses.  It  was  mainly  to 
the  energy  of  the  chairman  of  the  Chamber  of  Commerce,  Bamton 
Lupton,  Esq.,  that  this  success  was  due. 

The  chairman,  Thos.  Nunneley,  Esq.,  F.RC.S.,  and  the  committee  of 
the  Industrial  Museum  now  forming  indicate  the  following  as  the  objects 
w^hich  it  is  proposed  to  include — ^viz. : 

1.  A  Food  Collection. 

2.  A  Collection  of  BaW  Piodticts  proposed  for  industrial  uses. 

3.  A  Collection  illustrating  the  technical  applications  of  products  of 

the  Animal  Kingdom, 

4  and  5.  Two  series  holding  similar  relations  to  the  Vegetable  and 
Mineral  Kingdom. 

6.  Illustrations  of  processes  not  included  in  the  above  classes. 

They  proceed  to  state  their  belief — "  That  such  a  collection  may 
•have  a  high  practical  value,  as  affording  both  scientific  and  commercial 
information  respecting  matters  used  or  capable  of  being  used  in  the 
-miiltiiarious  manufactures  of  this  district.  To  represent  the  operations 
4if  our  local  industi^,  with  especial  completeness,  will  be  a  leading 
object." 

The  following  General  Information  fbr  the  Guidance  of  Contri- 
bntors"  is  Impended  to  the  form  of  application  for  specimens : — 

1,  The  room  devoted  to  the  Industrial  Collection  has  been  uniformly 
"fitted  with  glazed  cases  for  the  reception  of  specimens.  These  include 
-wall-cases  (ten  inches  from  back  to  front)  and  desk-shaped  cases  (five  to 
eight  inches  deep). 

2,  The  object  of  the  Collection  being  to  instruct,  systematic  aiiaiig^ 
ment  is  needful  to  this  end.  In  the  instance  of  manufactured  goods 
a  series  of  specimens  should  commence  with  the  raw  material,  following 
this  by  illustrations  of  the  successive  results  of  each  operation  to  which 
it  is  submitted,  until  the  final  product  is  reached.  Where  any  waste  or  . 
bye-products  are  formed  they  ishould  be  shown.  There  i*  more  risk  of 
exhibiting  too  few  stages  of  manufacture  than  too  many. 

3.  Great  economy  of  space  is  needfuL  Hence,  specimens  should 
be  the  smallest  that  are  consistent  with  efficiently  carxying  out  the 
foregoing. 

4.  Contributors  will  please  affix  to  each  specimen  a  brief  descriptive 
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lal)eU  and  the  Comiaittee  propose  to  copy  these  npon  Qniform  labels 
provided  for  the  purpose.   The  names  of  contributors  will  be  stated. 

6.  TTpon  application  at  the  PhUosophical  Hall,  Mr.  Denny  will  show 
tlie  room,  cases,  &c.  The  Committee  will  also  have  pleasure  in  giving 
any  further  information  desired. 

We  have  much  pleasure  in  noticing  this  planting  of  a  germ  of  our. 
own  science.  Technology,  in  such  favourable  soil,  where  it  is  jointly 
fostered  by  the  representatives  of  the  Natural  History  Science,  and  by 
the  practical  business  men  who  belong  to  the  Chamber  of  'Oommeree. 

This  is  as  it  should  be,  and  we  shall  be  much  mistaken  if  the  gene- 
ral public  do  not  find  in  this  new  department  an  impjrtant  addition  to. 
the  treasures  of  the  already  admirable  Museum,  which  is  always  open  to 
them  by  the  payment  of  one  penny. 


^riintifit  JSntfs, 


Utilisation  op  Brine. — ^Another  has  just  been  added  to  the  many 
instances  in  which  purely  scientific  research  has  led  to  the  development 
of  the  arts  and  manufactures.  Mr.  Alexander  Whitelaw,  of  QiasgQw, 
has  invented  and  patented  a  process  for  the  treatment  of  the  hitherto 
waste  brine  of  salted  meat,  so  as  to  produce  therefrom  nutritive  and 
wholesome  extract  of  meat  and  portable  soup.  His  process  is  the  fir^t 
practical  application  of  Mr.  Graham,  the  Master  of  the  Mint's  recently- 
made,  curious,  and  interesting  discovery  of  "  dialysis.**  Mr.  Graham,, 
after  pursuing  those  elaborate  investigations  on  Hquid  diffusion  that 
have  occupied  him  for  many  years,  found,  that  when  animal  inembranes 
(as  w^ell  as  some  other  bodies  of  a  similar  nature)  were  interposed  be- 
tween solutions  of  various  substances  and  water,  that  "chrystaUized" 
bodies  freely  diffused  themselves  through  the  membrane  into  the  water ; 
but  to  "  colloid"  bodies,  such  as  gum,  albumen,  &c.,  th^.-  merest  film  of 
such  a  membrane  presented  an  abnost  impassable  barj  icr.  Mr,  Wliitii- 
law  has  availed  himself  of  this  principle  in  his  procesS|  which  is  of  the 
simplest  character.  He  can  conduct  the  dialytic  operation,  in  vessels  of 
various  forms  and  materials,  but  the  arrangement  he  prefers  to  employ 
as  being  in  every  respect  practically  the  best,  is  a  series  of  bladderSj 
fitted  with  gutta  percha  necks  and  plugs.  These  bladdei  d  sire  fiJleJ  \uth 
the  previously  filtered  brine,  and  hung  in  rows  from  poles  stretching 
across  and  suspended  into  vats  of  water.  The  water  is  itmewe^  iii^heaa 
vats  once  or  twice  a  day,  and  the  action  allowed  to  go  wlr^^j^  ilit 
end  of  the  third  or  fourth  day,  it  will  be  found  that  nefltfly  fsaii 
and  nitre  of  the  brine  have  been  removed,  and  that  the  liq^uid  contained 
in  the  bladders  is  pure  juice  of  flesh  in  a  fresh  and  wholesome  condition. 
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This  joicey  as  obtained  from  the  dialysers/'  may  now  be  employed  in 
making  rich  soups  without  any  further  preparation  ;  or  it  may  be  evar 
porated  to  a  lees  or  more  concentrated  state,  and  packed  in  hennetically 
sealed  tins  for  sale.  The  extract  of  meat  thus  obtained  is  in  the  highest 
degree  nutritive  and  wholesome,  and  well  adapted  for  hospitals,  for 
ships'  use,  and  for  an  army  in  the  field. 

Mr.  Whitelaw  has  also  adapted  his  process  for  the  use  of  ships  at  sea, 
for  the  economisation  of  their  brine,  and  for  the  improyement  of  the 
food,  and,  consequently,  the  health  of  the  men. 

The  quantity  of  brine  annually  wasted  is  very  great  In  Glasgow 
alone  not  less  than  60,000  to  1(X),000  gallons  are  thrown  away  yearly ; 
and  if  we  take  each  gallon  as  equal  in  soup-producing  power  to  7  lbs.  of 
beef,  some  idea  may  be  formed  of  the  economic  value  of  this  process. 

Thb  Madagasoab  Silkwobh. — ^No  country  in  the  world  appears 
more  eminently  qualified  by  nature  for  the  production  of  silk  than  the 
island  of  Madagascar.  Most  of  the  caterpillars  of  the  country  cover 
themselves  with  silky  envelopes,  which  protect  them  from  the  incle- 
mency of  winter  and  the  sudden  showers  of  the  summer  season.  Some 
are  naturally  covered  from  their  birth  with  a  thick  mantle,  which  grows 
with  them,  leaving  only  the  head  and  legs  uncovered.  Others  spin 
double  and  treble  cocoons,  and  others  again  mix  up  various  particles  of 
plants  with  their  silk,  combining  them  artistically  ;  and,  lastly,  there  are 
some  which  spin  a  common  nest,  in  which  they  live  under  a  republican 
form  of  government,  each  individual  spinning  its  own  cocoon  besides. 
The  *  Bulletin  de  la  Soci^t6  d' Acclimitation '  contains  a  curious  paper  on 
this  subject,  by  M.  Auguate  Vinson,  of  La  Reunion,  He  states  that  the 
Hovas  weave  a  kind  of  silk  which  they  call  landy;  and  is  obtained  from 
the  worm  that  feeds  on  the  leaves  of  ambrevade,  or  Angola  pea  (Cytisui 
Cajanus).  This  silk  is  heavy,  and  has  no  gloss,  but  is  exceedingly  strong. 
The  natives  sell  the  tissues  they  weave  out  of  this  silk  very  dear,  and  it 
is  therefore  only  the  rich  who  wear  them.  Bang  Badama  XL,  who 
dresses  in  the  European  fashion,  wears  trousers  and  a  paletdt  made  of 
this  silk,  which,  not  being  dyed,  is  of  a  gray  colour,  like  unbleached 
linen.  The  wealthy  are  buried  in  shrouds  made  of  this  silk,  and  it  is 
said  that  such  shrouds  entombed  for  centuries  have  been  exhumed  in  a 
perfect  state  of  preservation.  The  ambrevade  being  an  indigenous  plant 
of  La  Reunion,  this  Madagascar  silkworm  might  be  easily  introduced 
there.  The  insect  is  forty-five  millimetres  long  ;  its  body  is  composed 
of  twelve  segments,  and  covered  with  black  sharp  homy  points  all  over. 
The  general  hue  is  a  chestnut-brown,  but  the  abdomen  has  a  longitudi- 
nal rose-coloured  streak  between  two  other  light  brown  one&  The 
cocoon  is  seventy  millimetres  in  circumference,  and  forty-five  in  length ; 
it  is  very  heavy,  of  a  dirty  gray  colour,  but  interspersed  with  black 
bristles.  The  chrysalis  contained  in  the  cocoon  is  edible,  and  considered 
a  delicacy  by  the  Hovas,  who  eat  it  fried,  as  the  Chinese  do  chiysa- 
lids. 
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THE  TIMBER  TREES  OF  CEYLON. 

BY    W.    FERGUSON,  r.L.B. 
(Concluded  from  page  414.) 
COMPOSITiB. 

Verntmia  Javanica,  D.C.  "  Koto-Neela,"  S. — A  large  forest  tree, 
0  to  60  feet  high.  Timber  light  and  spongy ;  flowers  delightfuUj 
ragrant,  and  much  frequented  by  the  wild  honey-bees. 

GoODENOVEIiE. 

Scoevola  Plumieriy  Vahl.  "  Maha-takkada/*  S. — sea-tide  plant, 
rem  the  large  white  pith  of  which  ornaments  are  made. 

MYRSINACEiB. 

Moesa  Indica,  And.  Dec.  "  Moeti-bembiya,"  S. — ^A  small  and 
;oinmon  tree  of  the  interior. 

MaiCERACEM, 

JEgiceras  majtis,  Gaer':.  "  Heen-kadol,"  S. — ^A  small  tree,  growing 
n  salt  marshy  places  with  the  mangroves.   Wood  light  and  soft. 

SAPOTACEiB. 

ChrysopJiyllum  Roxhtirghii,  Don.  "Lawulu,"  S. — A  common  tree 
aear  the  coast.   Timber  for  common  house-buildings  ;  fruits  eaten. 

Sapnta  elengioides,  A.  Dec. — One  of  the  timber  trees  of  India ;  grows 
in  the  hottest  parts  of  the  island. 

Mimusops  Elengiy  Linn.  "  Moona-mal,**  S. ;  "  Macharla-marum,"  T. — 
Biach  grown  as  an  ornamental  tree,  with  most  fragrant  flowers  ;  wood 
aaed  for  honBe-haildings  and  furniture. 

VOL  IV. 
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M,  IndicOy  A,  Dec. ;  3f.  Tiexandra,  Moon.  "  Palu-gaha,"  S. ;  "  Pali- 
marum/'  T. — An  abundant  forest  tree,  towards  the  north  of  the  island- 
One  of  the  best  timbers,  and  most  known  under  its  native  names,  and 
much  confoimded  with  the  real  iron  wood  {Mesua  ferrea).  Timber 
extremely  hard,  strong,  and  durable ;  used  for  oil-presses,  bridges, 
house-buildings,  &c.,  and  next  in  value  to  the  Hal-milille  {Berrya  am- 
monilla), 

Baasia  longifolia,  Linn.  "  Telmee-gaha,"  S. ;  "  Illupei,"  T.— A  most 
useful  tree  ;  large  quantities  of  oil  made  from  its  fruits  by  the  natives. 
Timber  used  for  keels  for  dhonies,  bridges,  and  house-buildings ;  very 
much  cultivated. 

Dasyaulus  neriifoUus,  Thw.  "Ganmu,"  S. — ^Timber  useful  for 
common  purposes.  A  common  tree,  left  for  shade  in  the  various 
cinnamon  gardens. 

Isonandra  grandis,  Thw.    "  Mieria-gas,"  S. 

Bassia  latifolia,  Moon.  "  Kiri-haembiliya,"  S. — Central  Province  and 
Safiragam.  An  oil  extracted  from  the  seed  of  the  tree,  like  that  of  the 
Illupei. 

Ebbnace^. 

Diospyros  emhryopteris,  Pers.  "  Maha-timbiri,"  S. ;  "Paniche,"  or 
"  Toombika,*'  Tam. — ^Wood  used  for  buildings,  but  of  indifferent  quality. 
Every  part  of  the  tree  used  medicinally,  or  in  the  arts.  Juice  of  the 
fruit  very  glutinous,  and  charged  with  tannic  acid  ;  used  by  the  natives 
for  paying  the  seams  of  fishing-boats,  and  for  preserving  their  lines  and 
nets.  In  Ceylon  this  tree  is  converted  into  masts,  yards,  &c.,  for  country 
vessels,  and  the  natives  consider  it  the  best  sort  of  all  the  jungle- woods 
for  that  purpose. 

D,  cordifoliay  Roxb.  "  Vuckuna-marum,"  T. — Growing  in  Jafl&ia. 
A  hard,  heavy  wood  ;  colour  brown ;  said  to  be  very  strong,  but  difficult 
to  work. 

D.  sylvatica,  Roxb.  "  Sudu-kadumberia,"  S. — Grows  in  Hantanne 
and  Ratnapoora,  up  to  4,000  feet.  Wood  whitish  and  very  hard ;  used 
for  fancy  work. 

Z).  Topositty  Ham.  Kahakala,"  S. — ^A  middle-sized  tree,  not  un- 
common in  damp  forests,  up  to  an  elevation  of  4,000  feet  Timber  used 
for  fancy  cabinet-work. 

7).  cruminata,  Thw.,  in  the  Central  Province,  at  2,000  and  4,000 feet; 
and  D.  affinis,  Thw.,  on  the  lower  road  from  Kandy  to  Badulla. — ^The 
timber  of  both  these  is  suitable  for  building  purposes. 

Z).  quesitay  Thw.;  D,  Ursula,  Moon.  " Kalumsedirya,"  S.  Sing- 
herajah  and  other  forests  between  Ratnapoora  and  Galle. — This  species 
produces  the  most  valuable  of  the  timber  known  as  Calamander  wood, 
so  much  esteemed  for  ornamental  cabinet-work.  Nearly  allied  to 
D.  cruminata^  but  •  its  longer  leaves  and  fruit,  and  its  pentamerons 
flowers,  will  distinguish  it.  The  variegated  part  so  much  in  request  is 
an  accidental  produce  of  the  tree,  some  trees  producing  none  of  it— 
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some  near  the  lower  part  of  the  trunk,  whilst  in  others  it  is  found  only 
near  the  middle  of  the  trees,  and  generally  not  in  luxuriant  trees 
growing  in  rich  soil,  hut  in  those  growing  in  diy,  rocky  ground.  These 
remarks  apply  to  several  of  the  trees  producing  variegated  or  ornamental 
woods,  such  as  the  Tamarind,  in  which  the  beautiful  Calamander-like 
wood  is  found  only  in  very  old  trees,  and  generally  in  the  heart  of  the 
lower  part  of  the  trunk,  or  in  the  roots  ;  and  the  differences  of  soil, 
climate,  and  situation  have  such  an  effect  on  the  timber  of  the  same 
species  of  tree,  that  unless  these  facts  are  taken  into  account  respecting 
the  specimens  used  as  tests,  the  tables  of  strength  and  weight  per  cubic 
foot,  specific  gravity,  &c.,  are  not  to  be  depended  upon.  Again,  the 
times  of  felling,  mode  of  seasoning,  &c.,  should  also  be  taken  into 
consideration. 

D,  Ebenum,  Retz.  "Kaluwara,"  S.;  "  Acha-m|u:um,"  B^arungaly,'* 
and  "  Chararum,"  T.,  are  the  names  given  to  this  or  some  of  the  other 
trees  which  produce  Ebony,  This  tree  yields  the  best  kind  of  ebony- 
wood,  and,  according  to  Thwaites,  it  is  not  uncommon  up  to  an  elevation 
of  5,000  feet. 

Ebony,  like  iron-wood  of  different  kinds,  is  procured  from  several 
trees,  and  in  several  parts  of  the  world.  The  late  Dr.  Roxburgh,  in 
writing  about  this  tree,  remarked  : — There  are  many  species  of  this 
extensive  genus  {Diospyros)  which  yield  a  hard,  black  wood.  I  mean 
pure,  intensely  black  (not  variegated),  to  all  of  which  we  give  the  general 
appellation.  Ebony.  My  D.  melanoxylon  is  one,  this  one  a  second, 
Ehenus  of  Rumphius  a  third,  from  all  of  which  I  know  that  of  the 
Naini  trees  differs  essentially,  whilst  the  mountains  of  Bengal,  &c., 
produce  another  very  distinct  species — viz.,  D,  tomentosum* 

The  genera  Domheyay  Dalbergiay  Bauhinia,  and  others,  produce 
different  sorts  of  Ebony. 

For  two  arm-chairs  of  this  wood,  sent  home  by  the  late  Mr.  Kenneth 
Mackenzie,  Assistant  Colonial  Secretary,  to  his  father,  502.  was  offered 
in  Scotland.  The  wood  is  so  hard  and  difficult  to  work,  except  by  those 
acquainted  with  it,  that  the  local  cabinet-maker  who  was  employed  to 
put  castors  on  these  two  chairs  gave  up  the  job  after  putting  castors 
on  one,  and  breaking  all  his  ordinary  tools  in  the  undertaking.  The 
wood  is  80  heavy,  that  nearly  all  the  ships  leaving  Ceylon  take  a  quan- 
tity of  it  in  their  holds,  as  ballast,  beneath  the  lighter  cargo  of  oil, 
coffee,  &c. 

D.  oocarpa,  Thw.  "  Kalu-kadumberia,"  S.,  Kornegalle  district,  and 
at  Haragam,  near  Kandy. — Judging  from  its  Singhalese  name,  the  wood 
of  this  tree  is  likely  to  be  fit  for  cabinet  purposes. 

D.  iitsignisy  Thw.  "  Gonna-gaha,"  S. — Damp  forests,  up  to  an 
elevation  of  3,000  feet    A  valuable  timber  tree. 

D,  oppositifolia,  Thw.    "  Kalu-msedirya,"  S. — Hinidoon  Corle,  up 

*  "  Flora  Indica,"  ii.,  p.  530. 
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to  an  elevation  of  1,000  feet.  Timber  much  resembles  Calamander 
wood. 

D.  Gardneriy  Thw.  "  Kadumberia,**  S. — Saffragam  and  Komegalle 
districts,  and  less  commonly  near  Kandy.  Timber  valuable  for  building 
and  cabinet  work. 

D.  ovalifolia,  "Wight. — Jaffna,  Central  Province,  at  Hewahette  and 
below  Happootella,  at  an  elevation  of  2,000  to  4,000  feet. 

Z).  CandoUeanOy  Wight.  "  Homaedirya,"  S. — Saffragam  and  Hinidoon 
Corle. 

D.  hirsutaf  Linn.  fil. — Saffragam  and  Galle  districts.  Confounded  by 
Moon  with  the  real  Calamander-wood  tree, 

D»  Moonii^  D,  act/to,  and  D,  attenuata,  are  three  new  species  by 
Thwaites,  found  in  Caltura  and  Pasdoon  Corle,  to  the  timber  of  which 
no  quality  is  assigned. 

Maha  huxifolia,  Persoon.  "  Kahula-baraliya,"  S. — Iron-wood  of  the 
Tamils.  "Wood  dark-coloured,  remarkably  hard,  and  durable.  It  is 
employed  for  such  uses,  when  its  size  will  addiit,  as  require  the  most 
durable  heavy  wood. 

AQUIPOLIACEiE. 

Ilex  Wightianaj  "Wall.  "Andung  "Waenna,"  S. — A  common  tree 
near  Colombo,  and  up  to  an  elevation  of  4,000  feet,  also,  on  the  Neil- 
gherries.  In  Colombo,  the  tree  does  not  exceed  eight  to  ten  inches  in 
diameter ;  but  Dr.  Wight  measured  one  on  the  Neilgherries  which  was 
eighteen  feet  in  circumference  six  feet  from  the  ground,  or  six  feet  in 
diameter.  The  wood  is  of  a  light  colour,  used  for  roofs  and  common 
purposes.   The  fibre  is  remarkable  for  being  of  a  deep  purple  colour. 

SYMPLOCEiE. 

Symplocos  spicata,  Roxb. — A  common  tree  from  the  coast,  up  to 
7,000  feet.  Timber  used  for  common  house-bidldings.  There  are  fifteen 
other  species  of  this  genus  in  Thwaites'  enumeration,  most  of  them  new; 
and  it  is  probable  that  several  of  them  produce  serviceable  timber. 

Oleacejb. 

Olea  dioica,  Roxb.— A  native  of  Silhet  and  Chittagong,  where  it 
grows  to  be  a  pretty  large  tree,  produces  timber  which  is  reckoned  ex- 
cellent, and  is  applied  to  many  uses  by  the  natives  ;  but  our  two  Ceylon 
species  are  rather  too  small  to  produce  valuable  timber. 

Ligustrum  rohustum,  Blume. — ^Central  Province,  up  to  an  elevation 
of  5,000  feet ;  common  in  the  Happootella  district.  In  Silhet  it  grows 
to  be  a  very  large  tree,  and  furnishes  the  natives  with  very  hard,  durable 
wood.  Bits  of  its  bark  are  put  into  the  toddy  of  the  Caryota  urens  in 
Ceylon,  to  make  it  ferment. 

Chionanthus  zeylanicajWiM.  "  Gericeta,"  S. — A  common,  small  tree 
near  the  coast ;  wood  used  for  ordinary  house-work. 
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Jasmin  ACE  js. 

Nyctanihes  arbortristis,  Linn.    "  Sepala,"  or  "  Sepalika-gaha,"  S. ;  . 
Pagala-mulley,"  T. — Common  as  a  cultivated  plant    Bark  used  for 
tanning,  and  flowers  for  dyeing.    Wood  hard  and  useful,  but  does  not 
attain  much  size.    Leaves  rough,  like  sand-paper. 

Schrehera  swieten'tides,  Roxb.  "  Mogalinga-marum,"  T. — large 
timber  tree,  native  of  India.  Wood  of  a  grey  colour,  very  close-grained, 
hard,  and  durable  ;  used  for  a  great  variety  of  purposes  ;  and  not  being 
liable  to  warp  or  bend,  is  in  request  by  weavers  for  the  beams  of  their 
looms. 

SALVADORACEiB. 

Salvadord  Wightianaf  Planch.  "  Ooghai,"  T. — common,  small  tree 
on  the  coast  from  Matura  round  by  Trincomalie  to  Jafifna.  The  fresh 
bark  of  the  root  acts  as  a  blister,  the  berries  taste  like  garden-cress. 
This,  or  another  species  of  the  genus,  is  supposed  to  be  the  mustard-tree 
of  the  Bible. 

APOCYNACEiE. 

Hunteria  zeylanica,  Gard. ;  Cameraria  oppositifolia,  Moon. — ^A  email 
tree,  from  the  coast  up  to  an  elevation  of  2,000  feet.  In  every  respect 
the  wood  of  this  tree  resembles  that  of  the  box  more  than  any  other  I 
have  ever  seen.  Answers  well  for  engraving  purposes.  Mr.  Oondatjee, 
who  found  it  at  Badulla,  brought  it  into  notice  as  a  wood  fit  for  the 
engraver. 

Cerbera  odoUam,  Gsievt.  "  Gon-kadura,"  S. ;  "  Kadoo-ma,"  T.— Near 
the  coast  as  a  fence  tree.    Wood  soft  and  white,  used  for  charcoal. 

Ochrosia  Borbonica^  Qmel.  "  Moodu-kadura,"  S. — ^A  small  sea-side 
tree,  as  its  native  name  implies.   Wood  like  the  above. 

Tabemomonta  dichotoma,  Roxb.  "  Diwi-kadura,"  S. — ^This  must  be 
the  Camara  wood,  described  as  white,  but  tough  and  strong. 

Wrightia  coccinea, — Produces  a  light  and  tough  wood,  used  for  making 
palanquins,  whilet  that  of  W»  molissima  is  employed  by  turners ;  but  I 
question  if  any  of  the  four  species  indigenous  to  Ceylon  will  be  found  of 
value. 

Alstonia  scholaris,  R  Br.  "  Ruck-attana,"  S. — Common,  up  to  3,000 
feet  Wood  white,  compact,  and  valuable  for  the  turning-lathe; 
employed  for  making  packing-cases,  coffins,  &c. 

Holarrhena  mitts,  R.  Br.  "Kiriwalla,"  S. — ^From  the  coast  up  to 
1,500  feet.  Wood  light  in  weight  and  colour,  of  a  fine  close  grain,  and 
used  for  inlaying  cabinet-work.  It  is  most  likely  that  the  famous 
medicinal  seeds  of  the  bazaars,  known  as  "  Veppali-arise  "  and  "  Kelinda- 
hal,"  are  the  produce  of  this  tree. 

LOGANIACE^. 

Strychnos  nux-vomka,  Linn.  "  Goda-kadura,"  S. ;  "  Yettie-marum," 
T. — A  large,  handsome,  and  umbrageous  tree,  common  on  the  coast 
Wood  described  as  white,  hard,  and  strong,  and  not  liable  to  the  attacks 
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of  white  ants  ;  used  for  bandy-wheels,  ploughshares,  fancy  and  cabinet 
work.  Iron  tools  said  to  be  sharpened  on  this  wood ;  but  durii^  an 
experience  of  several  years  in  opening  boundaries,  I  found  the  coolies 
select  any  bit  of  half-decayed  wood,  on  which,  with  the  help  of  sand, 
they  especially  perform  this  operation. 

S.  potatorum,  linn.  « Ingini-gaha,"  S. ;  "  Thetta-marum,"  T.— The 
well-known  clearing  nut-tree.  Abundant  from  Putlam  northward  to 
Jaffna.  Wood  variously  described  as  hard  and  serviceable,  and  as  use- 
less, except  for  firewood. 

Oaertnera  Kcenigii  Wight.   "  Pera-tambala,"  S. — common  shrub. 

BlONONIACEiE. 

Calosanthes  Indica,  Blume.  "Totilla,"  S. ;  "Vanga,"  or  "Pana 
Woodachie-marum,"  T. — common  plant  in  fences,  but  wood  soft, 
spongy,  and  nearly  useless,  though  every  part  of  the  tree  is  used  medi- 
cinall}'^  on  the  Malabar  coast. 

Spathodea  Rheedii,  Wall.  "  Diya-danga/*  S. — ^A  small  tree,  generally 
found  on  marshy  ground.  Wood  whitish,  said  to  be  strong  ;  used  in 
Ceylon  for  buoys  for  fishing-nets,  models  of  dhonies,  &c. 

S.  AdenophyllOf  D.  C.  "  Ela-palol,"  S. — Not  indigenous ;  rare  about 
Ceylon.  Too  scarce  to  be  valuable  as  a  timber  tree.  The  bark  is  in 
great  repute  as  a  medicine  by  the  Singhalese. 

Stercospermum  chelonoides,  D.  C. ;  Bignonia  salina.  Moon.  "  Lunu- 
madala  "  or  "  Goda-danga,"  S. ;  "  Vela-padrie,"  T. — ^AfiPects  salt-marshes 
and  dry  ground  up  to  2,000  feet.  Wood  high-coloured,  hard,  durable,  and 
of  much  use  amongst  the  inhabitants  of  the  hills  of  India,  where  it  is 
plentiful. 

S.  suaveohus,  D.  C.  "  Palol,"  S. ;  "  Padrie,"  T.— Found  near  Bud- 
dhist temples  in  the  south  of  the  island,  and  at  Kandy .  Like  its  congener, 
"  Ela-palol,"  its  bark  is  in  great  request.  Wood  like  last-named,  but  of 
a  redder  hue.   Strong  and  elastic,  fitted  for  making  bows. 

MiUirigtonia  hortensiSf  Lin.  fiL — ^Wood  white  and  firm,  and  close- 
grained.   Bark  very  spongy,  yielding  an  inferior  kind  of  cork. 

BORAGINACEJS. 

Cordia  Myxa,  Linn.  "  Lolu,"  S. ;  "  Vidi-marum,"  T. — ^Found  from 
the  coast  to  the  Central  Province.  Wood  soft ;  said  to  have  furnished 
the  timber  from  which  the  Egyptian  mummy-cases  were  made. 

Ehretia  Icevis,  Roxb. — Common  near  Colombo.  Small  tree,  but  in 
India  pretty  large,  the  wood  being  used  by  the  hill-people  for  many 
purposes. 

ACANTHALEiS. 

Some  species  of  the  genus  Strobilanthis,  the  well-known  Nillu  '* 
plant,  and  which  belong  to  this  order,  are  used  as  sticks  to  put  in  mnd- 
walls  in  India. 


Junk  1,  1864]         THE  TECHNOLOGIST 


THE  IIHBSB  TBSES  OF  CETLON.  487 
VERBENACEiE. 

Premna  latifoUa,  Boxb. — A,  small  tree  found  at  Eaduwella^  Calturai 
and  Trincomalie.  Wood  white,  firm,  and  used  for  many  economical 
purposes  in  India.  Agrees  in  character  with  the  teak-tree  and  others  of 
the  same  order. 

P.  tomentosa,  WiUd.'  «  Boo-sini,"  S. ;  «  Kolcutty  Teak-marum,"  T.— 
Common  up  to  an  elevation  of  3,000  feet.  A  small,  hard  tree.  Wood 
hard  and  close-grained,  of  a  brownish  yellow  colour ;  well  fitted  for 
ornamental  purposes,  and  worthy  of  attention  as  a  fancy  wood. 

The  well-known  bazaar  drug,  known  by  the  natives  for  perhaps 
one  or  two  hundred  years,  under  the  names  of  "  Siritekku,"  "  Qunta- 
baringa,"  &c.,  was  first  identified  by  me  as  a  species  of  this  genus,  the 
Premna  berbacea  of  Roxburgh. 

CaUicarpa  tomentosa,  Linn.  "  Eella,"  S. ;  "  Kaat-komul,"  T.— A 
small  tree  or  large  shrub,  very  common,  up  to  4,000  feet.  Wood  white, 
spongy,  and  used  for  making  charcoal  in  India.  Bark  occasionally  used 
instead  of  Betel. 

Gmelina  Kheediiy  Hooker,  "^tdemata,"  S.;  "  Koommy-marum," 
T. — ^A  small  tree,  common,  up  to  6,000  feet ;  said  to  resemble  teak  in 
colour,  weight,  and  qualities,  and  to  be  one  of  the  best  woods  in  India 
for  resisting  the  effects  of  water  and  the  attacks  of  the  teredo.  It  is 
applied  to  all  kinds  of  purposes — for  buUock-yokes,  picture-frames,  decks 
of  small  boats,  Venetian  blinds,  sounding-boards,  panels,  grain-measures, 
foundations  of  wells,  &c.,  &c 

ViUx  altissima,  Lin.  fil.  "  Milila-gaha,**  S.;  "  Kaat-mUla,''  T.— A 
common  forest  tree,  up  to  an  elevation  of  3,000  feet.  No  timber  tree  is 
better  known  in  Ceylon  and  applied  to  more  useful  purposes,  where  a 
hard,  tough,  and  durable  wood  is  required.  The  woods  known  in  Ceylon 
as  "  Kaha "  (yellow),  "Sapu"  (light),  and  "Mee-an"  (buffalo's  horn), 
Milila,*'  are  simply  varieties  of  this  timber,  having  the  colours  and 
qualities  indicated.  * 

F.  pinnata,  Linn. ;  V,  puhescens,  Vahl. — ^A  native  of  the  mountainous 
parts  of  the  Circars,  Chitta^ong,  &c.  Wood,  when  old,  of  a  chocolate 
colour,  exceedingly  hard  and  durable,  which  renders  it  useful  for  many 
purposes. 

F.  UucoxyloUy  Linn. — ^A  small  tree,  not  common.  No  notice  of  its 
timber. 

Avicenm'a  officinalis,  Linn. — Not  uncommon  on  the  coast.  A  pre- 
paration made  from  the  ashes  of  its  wood  used  by  dhobies  for  washing 
cotton  cloths,  and  by  painters  to  mix  with  their  colours  to  make  them 
adhere.   The  bark  is  used  for  tanning,  but  the  wood  is  xmtried. 

NTCTAGINACEiE. 

Pisonia  oleracea,  W.  Ferguson ;  P-  alha,  Span. ;  P.  morindifolia,  Wall. 
— The  Bombay  lettuce-tree,  with  cream-coloured  leaves,  which  are  eaten 
by  the  natives ;  now  a  common  ornamental  plant  in  Ceylon.  ^  The  wood 
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of  this  plant,  of  Cullenia  exceUa,  and  of  the  Papaya-tree,  lere  very  inte- 
resting objects  for  examination  under  a  nucroscope. 

THIMBIiACEiB. 

Gyrinopa  Walloy  Gaert, ;  Cameraria  zeylanica.  Moon.  "  Walla- 
gaha/'  S. — A  BmaJl,  common  tree  on  the  coast.  Wood  white  and  nsed 
for  inlaying  ;  a  tongh  fibre  procured  from  its  bark. 

SANTALACGUii:. 

Pyrularia  WaUadiiana,  A.Dec.  «  Katu-pamburu/'  S.;  "  Iddu  MuUi," 
T.— Central  Province ;  4,000  to  6,000  feet  elevation.  -  A  large  tree  on 
the  Malabar  Coast.  Wood  light-colonred  and  the  cross  section  curiously 
grained.   Used  for  ordinary  work. 

Sautalum  album.  "  Rat-kihiri,"  S.  ;  "  Shardanum-marum,"  T.— The 
6weet*«cented  wood  of  this  tree  is  sold  in  the  bazaars  by  weight.  The 
remarks  on  the  various  circumstances  affecting  the  valuable  parts  of  the 
Calamander  wood.  Tamarind,  &c.,  apply  ^ith  equal  force  to  this  tree. 
The  real  scented  sandal-wood  is  found  in  stony  ground  on  the  sides  of 
hills,  and  its  produce  is  much  affected  by  soil,  &c. 

Tetrameles  nudiflora,  R.  Br. — ^The  "  Weenong  "  of  Java»  and  Jungle 
"  Bendy  of  the  Bombay  Presidency,  is  remarkable  as  being  a  large 
tree  in  this  very  small  order,  consisting  otherwise  of  annual  stamned 
herbaceous  plants.   Found  in  the  Ambegamoa  districts. 

Lauracej!. 

Cinnamotmm  zeylanicum,  Breyn,  <*Kurandu,*'  S. ;  "Karruwa,"  Tam. 
— Thwaites  has  the  Cinnamon-tree  down  as  undoubtedly  indigenous  to 
Ceylon,  and  under  several  varieties ;  he  seems  to  think  that  a  very  great 
number  of  the  species  can  be  rolled  up  ih  this  one.  There  can  be  no 
doubt  of  the  correctness  of  his  views  in  this  respect.  It  is  a  common 
plant,  from  the  sea-coast  up  to  an  elevation  of  8,000  feet. 

The  wood  is  of  a  light  brown  colour  and  not  unHke  that  of  the 
Raane'^'  of  Batticaloa.   It  is  of  a  loose  and  porous  texture,  and  hand- 
some enough  when  sawn  into  ^)lanks.   It  is  sometimes  manufsctured 
into  caddies  and  the  like,  but  its  scent  does  not  secure  it  from  the  attacks 
of  worms. 

C.  citriodoruMy  Thwaites.  "Pangiri  Kurundu-gas,"  S. — A  tree 
20  to  30  feet  in  height.  Found  at  Saffragam  and  Galagama,  at  1,000  to 
2,000  feet.  Its  Singhalese  name  indicates  that  its  bark  has  the  smell  of 
Citronella  oil. 

C.  litscBfolium,  Thwaites.  "  Kuddu-Kurundu-gas.** — HappooteUa,  at 
an  elevation  of  5,000  feet.  A  tree  50  to  60  feet  in  height.  The  timber  of 
these  two  trees,  though  not  known  as  yet,  are  sure  to  be  useful  for 
various  economical  purposes. 
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Apolhitias  u^lanicaj  Thwaites. — tree  50  to  60  feet  higL  Central 
Pi-ovince,  at  3,000  to  4,000  feet- 

Mcuihilus  macrantha.  "  Ululugas,"  S.  (the  Silhet  name  is  "  Oruk"). — 
A  large  tree,  found  in  the  Central  and  South-Weetem  Provinces  at 
1,500  to  4,000  feet.   Used  for  house-building  and  economic  purposes. 

AUiodaphfie  semioarpifoUa,  "  Waewarana-gaha,"  S.;  **Raane,"  or 
grain-wood,  T.  at  Batticaloa ;  "  Yaveme"  at  Trincomalie. — ^This,  though 
long  known  as  a  valuable  timber  tree  in  various  parts  of  the  island,  has 
only  lately  become  of  importance  as  timber  sent  from  Trincomalie 
to  the  Commissariat  at  Colombo.  It  is  a  common  and  gigantic  forest 
tree  near  Batticoloa  and  Trincomalie^  and  is  likely  to  become  of  consi- 
derable importance  as  a  Ceylon  timber  tree,  of  value  for  building  and 
other  economical  purposes.  It  is  of  a  light  yellow  colour,  much  used  at 
Trincomalie  as  a  substitute  for  deal,  and  said  not  to  be  liable  to  warp. 
Logs  of  large  dimension  can  be  procured  from  Trincomalie  ;  it  has  been 
exported  for  some  years  past  under  its  native  name  of  Yaveme.  The 
wood  resists  the  attacks  of  the  teredo  and  wood-boring  insects,  and  is 
much  used  in  the  district  of  Batticaloa  in  the  construction  of  boats. 

Cryptocarya  WigliHana,  Thw. ;  C.  flonbunda^  Wight.  "  Gblu-mora- 
gas  "  and  "  Gal- mora,"  S. — large  tree,  used  for  building  purposes  ;  com- 
mon, up  to  an  elevation  of  5,000  feet.  Serves  as  timber  for  house-build- 
ing, and  supplies  the  best  kind  of  firewood  for  brick  and  lime  kUns. 

Tetranthera  Roxhurghii,  "Bo-inee-gaha,**  or  "Bombii,"  S. — ^Avery 
e(Humon  tree,  up  to  an  elevation  of  3,000  feet.  Bark  very  glutinous  and 
medicinal.   Timber  extensively  used  for  planks  and  rafters. 

r.  ovatifdia,  Thw.— Central  Province,  at  4,000  to  7,000  feet.  A  tree 
30  to  40  feet  high.   Timber  for  ordinary  purposes. 

T,  tomentom,  Roxb.  "  Kos-baedda^s/*  S. — ^Common  in  the  Central 
Province,  up  to  4,000  feet. 

T,  Ugustrina, — Central  Province. 

7\  Gardneri,  Thw. — ^A  tree  40  to  50  feet  high  ;  in  Central  Province,  at 
4,000  to  6,000  feet ;  and 

T,  iteodaphne, — Same  Province,  up  to  6,000  feet ;  are  likely  to  pro- 
duce good  timber. 

Actinodaphne  speciosa, — In  the  Central  Province,  up  to  8,000  feet.  A 
tree  30  to  40  feet  high.  In  the  forest  on  either  side  of  the  road  beti^een 
Bambodde  and  Newera  EUia ;  abundant,  and  remarkable  for  its  large, 
broad,  drooping  leaves,  which  much  resemble  elephants*  ears.  The 
timber  of  this,  and  of  the  other  five  species  indigenoius  to  the  island,  is 
likely  to  be  good. 

Litsoea  zeylanica,  N.  ab.  E. ;  L.  trinervia,  Moon.  "  Dawul-kurundu," 
S. — ^A  small  tree,  used  for  common  house-building.  Very  ahftntdanf,  up 
to  4,000  feet.  *     r  ' 

Allied  to  the  Laurels.      .t-  .:  ; 

Hemandia  aonar'a.  Palatu*gaha,'*  S. — On  •  ttfi^*'  seikshore,  from 
Colombo  to  Galle.   The  juice  of  the  leaves  is  a  poWe&Sful  depilatory  ;  it 
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destroys  hair  wherever  it  is  applied,  without  pain.  Its  timbeT  is  used 
for  common  purposes. 

Gyrocarpns  AsiaHcus^  Willd.  Hemargaha/'  S. — Grows  to  be  a  very- 
large  tree  ;  not  uncommon  in  Eatregam  and  the  hot,  drier  parts  of  the 
island.  The  wood  is  white^  soft,  and  not  very  light ;  when  procur- 
able, is  preferred  above  all  others  for  catamarans.  Much  used  for 
making  cowrie  boxes  and  toys.   Takes  paint  and  varnish  welL 

IjRTICACEiE,  OR  NeTTLES. 

Laporta  crenulataf  Gaud. ;  Urtica  stimulans,  Moon.  Maussa,"  S. — 
A  plant,  the  sting  of  which  has  fearfully  virulent  properties. 

Boehmeria  malaharica,  Wadd. ;  Urtica  aquatica.  Moon.  "Mahadrya- 
dul,"  S. — small  tree,  the  bark  of  which  is  used  for  fishing-lines  by  the 
natives. 

Morocarpus  longifolitu,  Blume;  Urtica  verrucosa,  Moon.  "Gass- 
dool,"  S. — Bark  used  like  the  above. 

TbIBE  ARTOGABPEiG. 

Artocarpus  nohUisy  Thw. ;  A,  pubescens,  Moon.  "  Del-gaha,"  S. — A 
gigantic  tree,  common  in  the  Western,  Southern,  and  Central  Provinces, 
up  to  2,000  feet.  I  have  often  seen  trees  of  it  having  a  diameter  of  3  to 
4  feet  Its  timber  is  in  great  request  for  backs  and  shelves  of  almirahs ; 
fishing-boats  are  hollowed  out  of  single  trees,  &c. 

A.  Lakoocha,  Roxb.  "  Etta-heraliya,"  "Molbaedda,"  and  "Kanna- 
gona-gaha,"  S. — ^A  common  tree,  up  to  an  elevation  of  3,000  feet 
Timber  used  for  ordinary  purposes. 

A.  integrifolia,  Linn.  "Kos-gaha/'  S.;  « Plarmarum,"  T.— The 
famous  jack-tree,  the  firuits  occasionally  weighing  60  lbs.  A  most 
common  tree  in  gardens,  and  often  apparently  in  the  forests ;  bat 
Thwaites  does  not  consider  it  indigenous.  Its  timber,  jackwood,  is 
perhaps  the  most  valuable  and  the  most  extensively  used  for  furniture 
and  all  useful  purposes  of  any  grown  in  the  island.  The  wood,  when  old 
and  well-polished,  approaches  mahogany  in  colour  very  much.  It  is 
becoming  scarce  and  expensive. 

A.  incisa,  Linn.  The  bread-fruit  "  Rata-del,"  S. — ^Is  now  a  common 
and  plentiful  tree,  but  its  timber  is  not  used. 

AUcBatUhus  zeylanicus,  Thw.  Allan-dugas,''  S. — Central  Province, 
at  1,000  to  2,000  feet  A  very  tough  fibre  obtained  from  its  inner  bark. 
Timber  used  for  ordinary  purposes. 

Antiaris  innoxia,  Blume.  "  Ritti-gaha,"  S. — ^The  famous  Sack-tree,  a 
species  of  the  same  genus  as  the  poisonous  Upas-tree.  Not  uncommon 
in  the  hot,  dry  parts  of  the  island.  A  gigantic  tree,  timber  not  much 
used. 

Strehlus  asper.  Lour.  "  Gaeta-nitul/'  S. — ^Abundant,  up  to  an  eleva- 
tion of  2,000  feet  A  small  tree,  but  its  timber  is  much  esteemed  on 
account  of  its  being  hard  and  taking  a  good  polish.  Pieces  of  it  often 
used  by  the  natives  as  tooth-brushes. 
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UrosHgma  religiosumy  Gasp.— The  famous  "Bo-gaha"  S.,  and  U. 
Benghalense,  Gasp.,  the  equally  famous  "  Ma-rengah,"  S.,  or  Banyan-tree, 
are  too  well  known  to  need  description.  Thwaites  has  nine  other 
species  of  this  genus  down  as  indigenous  to  Ceylon,  several  of  which  are 
included  as  timber  trees  in  Wright's  list ;  but  they  are  all  of  a  light,  soft, 
and  spongy  nature,  and  not  strong  timber.  Some  of  these  are  Ihe  giants 
of  the  forests,  encircling  other  species  from  the  root  to  a  height  often  of 
60  to  80  feet,  sometimes  left  standing  after  the  confined  tree  has 
decayed  away.  They  facilitate  much  the  felling  of  the  trees  on  the  forest 
land  for  coffee  estates,  as  they  often  clasp  so  many  trees,  that,  after 
half-cutting  through  the  trunks  of  the  surrounding  trees,  one  or  two 
acres  of  the  forest  are  levelled  at  once  by  felling  one  large  tree  of  these. 

One  species  of  Poguotrophe,  six  of  FicuSy  and  two  of  CoveUia,  all  of 
this  tribe,  indigenous  to  the  island,  and  which,  with  the  above,  were 
formerly  included  in  the  genus  Ficus,  bear  fruits  like  figs,  and  the  timber 
of  them  has  much  the  same  character. 

TkIBE  CELTID-ffl. 

Ulmus  integrifoUa,  Roxb.  Dadarhirilla,"  S.;  "  Ktfnchy,"  T.— A  fine 
large  tree,  in.  the  hot,  dry  parts  of  the  island.  The  timber,  like  that  of 
its  English  congener,  is  used  for  various  purposes  requiring  toughness 
and  strength. 

Celtis  dysodoxyhny  Thw.  "  Gooraenda"  and  "  Urene,"  S.;  "  Poodacar 
zapan  Puttay "  (its  bark),  T. — A  middle-sized  tree,  in  the  Central 
Province,  up  to  5,000  feet.  The  freshly-cut  wood  has  the  most  abomin- 
able and  disgusting  odour  of  all  plants  in  the  vegetable  kingdom. 

C,  Wightiiy  Planch. — A  small  tree  in  the  hot,  drier  parts  of  the 
island.  One  of  the  hardest  woods  I  have  ever  met  with,  light-coloured ; 
well  worthy  of  attention. 

Sponia  orientaUs,  Planch.  "  Gae-dumba,*'  S.  (Indian  Nettle-tree.) — 
A  small  tree,  common,  from  the  coast  up  to  3,000  feet,  and  is  one  of  .the 
trees  which  mysteriously  spring  up  after  forests  have  been  felled  and 
burnt,  and  in  which  they  did  not  formerly  exist.  The  wood  is  soft  and 
light,  and  used  for  ordinary  purposes.  It  makes  one  of  the  best  char- 
coals for  gunpowder.  Every  part  of  the  tree  is  used  in  medicine  or  the 
arts. 

Gironniera  suhcBquilisy  Planch. — ^A  moderate-sized  tree,  not  uncommon 
in  the  Central  Province,  up  to  4,000  feet. 

O,  reticulata,  Thw.— -A  tree  about  40  feet  high,  found  in  Badulla, 
and  up  to  3,000  feet.   Both  these  are  likely  to  produce  useful  timber. 

EuPHORBIACEiE. 

Euphorbia  TirucaUiy  Liim.  "  Gas-nawahandi,"  S.;  "TirucaUi,"  T. — 
A'common  fence  plant  at  Jaffna.  Wood  light-coloured,  well  adapted  for 
gun-stocks  when  procured  of  sufficient  size. 

Exccecaria  Agalhcha,  Linn.   "  TeUa-keeriya,**  S.— A  small  tree 
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tffSsdiilg .  Mraiii|>0i,  its  wood.isapppsed^o  be  tlie  .JegaHodiiini  of  ' the 
Greeks';  but  it  is  wbite  and  soft,  and  possesses  no  aromatic  pfope^ies^ 
Wood  adapted  ior  evety  purpose 'of  houa&-buildi»gi » 

Cteidion  Juvanrctm^  Blunw.     Ukiitu^gaba/'  S.—^Cewteal  Province, 

to  2,000  feet*   Wood  used  for  oirdinary  works. 

Rottlera  oppositifoha,  Blume.  "Molabaa/*  Sl-— A  small  tiiiee,  up  to 
fijOOOfeet.   Wood  for  ordinary  piurposes. .  : 

K  tetracocca,  Roxb.  "  Bookaenda,''  S.-^OoiBm<^>  up  to  2,000  feeb 
A  useful  timber  tu^e,  of  considerable. sLsei  ;  W^od  for  olxUnaiy  work. 

R,  digyna,  Thw.  "  Otthe,"  S. — Wood  for  common  houa©-buUding, 
but  it  is  small  and  soft. 

McLcaranga  .  tomentosOi  Wight  "  Kaenda/',  or  "  Pat-kaenda,"  S. — 
Abundant,  up  to  3,000  feet.  Springs  up  in  cleared  forest  land.  Wood 
for  ordinary  purposes,  not  very  strong. 

Gehnium  lanceolatmnfi^  Wifid.^Oommon;  up  to  4,000  feet  Wood 
•white,  aod  adapted  for  hottsf -building. 

Cl^Qcarpmi  ca9i0flm9rpu$y  Thv.  "  Haedofca,"  S,— A  well-ki^own 
Ceylon  timber  tree,  with  hard  wood ;  veiy  common,  from  Colombo  to 
Batnapoora  and'Ambegamoa. 

C,  coriacetiSj  Thw.  Also  Haedoka,'^  S.*— With  the  preceding  equally 
common,  and  timber  good. 

Misphpdon  zeylaniciis^  Tlxw.  "  Tarnana,"  S. — ^A  very  handsome  tree, 
having  excelleiit  timber,  and  widely  spread  in  the  island. 

Dimorphocalyx  glabellibs,  Thw.  "  Wellewenne-gas,"  S. — Common  in 
the  hot,  drier  parts  of  the  island  ;  a  good-sized  tree  ;  timber  unknown. 

Desmostemon  zeylanicus,  Thw.  "  Wal-kakunu-gaha."  S. — Central 
Province,  up  to  4,000  feet ;  iiitaber  used'for  ordinary  work. 

Givotia  rottleriformiSy  0riff. — ^Hot,  drier  "parts  of  the  idand;  wood 
soft,  light,  and  porous ;  much  used  for  making  cowrie  boxes,  t^i, 
models  of  fruits,  in  India ;  takes  paint  and  vatnish  welL  The  oil 
obtained  from  the  seed  is  considered  superior  to  olive  or  almond  oil  for 
machinery. 

Brkdelid  tetuaa,  Spr.  «  Katu-katarkala,''  S. ;  and  Moonii^  Thw. 
"  Mapat*kata-kala,"  S.*--Areboth  common  facees>  up  to  2,000  feet,  and  j»o- 
duce  useful  timber  for  building  purposes  ;:s4d  tp  be  durable  under  ground. 

Amamoa  painlaf  Thw.  .  Cluytia  patul^  Boxb. Common  in  the 
hotter  pants  of  tbe  island ;  a  smAll  tree^  but,  according  to  Boxburgh,  a 
vahiabld  timb^  tree  in  India. 

Promrm  Inidioa,  Dabs.  Karron-gas,"  S.— Common,  up  to  2,000  feet ; 
and  P.  cyanospermunif  Thw.  "  Sudu-leyang-gas,"  S. — At  R^napooia 
and  Ambegamoa^  up  to  1,000  feet  y  timiber  of  both  wiiite>  tough^  and 
used  in  houserbuilding. 

HemioyoUa  sepmria,  W.  et  A.  Weera-gaha." — ^An  abundant,  small 
tree ;  wood  said  to  equal  that  of  boxwood  by  Dr.  Wight  It  looks 
haxd  and  dose-grained  The  timber  of  H,  ktnceokUai  Thw.,  is  also 
tough  and  hard.   Its  Singhalese  name  is  "  EUa-pini-baru." 
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Ptilltipa  isei^lmka,  Thw.  "  Paliaga-gas/'  S^A  large  tam ;  .  tambeor 
not  knovm. 

Putranjiva  Roxhurghii^  WalL  "  Curoopally^maraia/'  T.— In  the 
hot,  drier  pafts  of  Ceylon.  Boxbutgh  desmbee  it.aa  a  large  timfeer  tree, 
with  erect,  straight  trunk  and  white  olose-graioed  hard  wood.  It  belongs 
to  the  same  section  as  Ae  boxwood.  " 

Aporosa  Lindleyana,  Thw.  Blaebilla,"  S»-^A  common  tree,  and 
wood  used  for  house-building. 

A.  latiftMa,  Thw.  ^*  Ma-pat-kabfella,"  or  «  Fipiliya."— Also  a  useful 
timber  tree. 

ANTIDESlCEiE. 

Ajitidesma  BuniiiSy  Spr.  "  Karawilla-Kabilla,"  S. — ^Timber  used  for  • 
ordinary  purposes. 

AliWBP  TO  EuPHOJRBIACBjJB. 

Sarcococa  pruniformisy  Lind. — Central  Province,  at  an  elevation  of 
4,000  to  5,000  feet.   This,  though  of  small  diameter,  has  a  wood  so  like  { 
box,  that  it  is  called  the  Neilgherry  boxwood,  ■ 

Balan<xpbosha. 

Balanophora  Indiaa,  Wall. — In  forests  of  Central  Province,  at  3,000 
to  4,000  feet.  This  species  produces  the  great  knots  on  the  maple-roots, 
from  which  the  Thibetans  form  the  cups  mentioned  by  Messrs.  Hue  and 
Gabet. 

CASUARINACEiB,  OR  BeEPWOOD. 

Casuarina  equisetifoUa,  Forst,  "  Kasagha,"  S. ;  "  Chowk-maram," 
T. — ^The  Tinian  pine  is  now  a  common,  naturalized  tree  in  Ceylon.  The 
timber  ia  of  a  reddish  colour,  bears  a  great  strain,  is  well  adapted  lor 
posts,  and  is  said  to  bear  submersion  in  water  very  well 

PALMACBiB. 

Caryota  urens,  Linn.  «  Kitul-gaha,''  S.,  the  tree,  ^  Niepera,"  S., 
often  for  its  wood  "  Ootaly-panna,'*  T.— Common,  lip  to  3,000  feet.  The 
hard  dark-coloured  wood  of  old  trees  is  so  like  that  of  the  Palmyra 
palm,  that  it  is  difficult  to  distinguish  them  without  the  use  of  a  lens. 
Its  wood  is  used  for  rafters,  window-bars,  handles  of  agricultural  imple- 
ments, pestles  for  paddy  pounders,  and  is  exceedingly  hard  and  durable 
when  old.  Its  trunk,  hollowed  out,  is  universally  Used  for  conduits  and 
water-buckets  in  irrigation  in  Oanara. 

Areca  Catechu^  Linn  "  Pawab-gaha,"  9.,  "  Kannegu,"  or  "  Pawk 
maram,"  T. — One  of  the  most  graceful  of  all  the  Palm  trees;  very  common, 
up  to  3,000  feet,  but  not  truly  wild  in  Ceyioh.  A  most  useful  tree  for 
the  erection  of  temporary  buildings,  &c.  The  wood  being  at  once 
straight^  firm,  and  elastic,  is  employed  for  making  the  piDgoes>  (yokes 
for  the  shoulders)  by  means  of  which  the  ^nghalese  coolie,  liker  the 
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correspondiag  dass  aaodong  the  ancient  Egyptians,  carries  his  Imr- 
dens,  &c. 

A.  globulifera,  Lam.;  Seafarthia  oryzoeformisy  Mart. — ^Tlie  '^Rata 
(foreign)  Fawak/*  S.,  is  a  native  of  the  Eastern  islands,  but  is  common 
in  Ceylon. 

A,  Dicksonii,  Roxb. ;  Seaforthia  DicJcaoniiy  Mart.  "  Lenatari-puwak," 
S. — This  is  a  small  and  graceful  tree,  met  with  in  the  Western  and 
Southern  Provinces.        -  —  - 

A.  horrida,  Griffith ;  Caryota  horrida.  "  Kattu-Mtul/*  S. — common 
palm  in  forests,  from  2,000  to  3,000  feet ;  gregarious,  armed  with  long 
spines,  taller  than  the  Areoai  and  more;  liable  to  branch  than  any  of  the 
Ceylon  palms.  I  have  often  eaten  the  centre  bud  of  this  tree,  when 
compelled  to  fell  it  in  opening  boundaries  \  it  is  eqiTBal  to 'that  from  the 
cocoa-nut  or  kituL 

Macrocladus  sylmcolOy  Griffith  ;  Caryota  mitis,  (?)  Moon.— A  handsome 
gregarious  palm  ;  found  in  the  Western,  Central,  and  Southern  Pro- 
vinces, up  to  3,000  feet.   It  is  most  likely  a  species  of  Areca. 

Cocos  nucifera,  Linn.  "  Polgaha,"  S.;  "  Tennam-marum,"  T. — ^A  very 
common  tree  on  the  sea-coast  of  Ceylon ;  supposed  to  be  a  native  of 
South  America.  I  question  if  a  truly  wild  cocoa-nut  has  ever  been  seen 
in  Asia,  although  the  Sanscrit  writers  refer  to  it.  Its  cultivation  in 
Ceylon  is  most  extensive.  Its  wood  is  almost  too  well  known  to  require 
description.  It  is  used  for  sleepers  and  various  purposes,  but  is  inferior 
to  that  of  the  Palmyra.  Very  handsome  desks,  &c,  are  made  ol  this 
wood  at  Galle  and  elsewhere  in  Ceylon. 

Borassus  flabelliformis,  Linn.  Tal-gaha,"  S.;  "  Panei-marum,"  T. — 
A  most  common  and  useful  tree,  found  in  the  north  of  the  island  and 
m  Southern  India.  Its  timber  is  used  very  generally  for  rafters  and 
reepers,  and  is  also  largely  exported  to  difPerent  parts  of  India  for  these* 
A  paper  on  this  wood,  for  the  construction  ©f  bridges,  by  Mr.  Byrne,  <rf 
the  Civil  Engineers,  was  lately  read  at  the  Institution  of  Civil  Engineers, 
London. 

Corypha  umhraculifera,  Linn.  "  Tala-gaha,*  S.;  "  Conda-pana,"  T. — 
The  well-known  Talipot  palm,  common  in  Ceylon ;  flowers  once  and 
then  dies. 

Calamus  Rotang,  Linn.  "  Heen-we-wael,"  S. — ^A  common  plant  in 
Ceylon  ;  its  uses  are  well  known.  There  are  three  or  four  other  species 
indigenous  to  Ceylon — one  is  said  to  grow  sometimes  to  a  length  of  500 
to  600  feet. 

GRAUINACEiB. 

Bamhusa  arundinacea,  Willd. ;  B,  spinosa,  Roxb.  "  Unalee,"  S.; 
<*Mungil,"  T. — ^These  are  the  common  yellow,  green,  and  spiny 
bamboo,  found  on  the  banks  of  rivers  and  elsewhere  ;  common  in 
Ceylon.  The  stems  of  this  gigantic  grass,  for  it  is  nothing  else,  are 
applied  to  more  uses,  perhaps,  than  any  other  plant  of  the  vegetable 
kingdom. 
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B.  stridnlay  Moon.  "  Bata-lee,"  S. — ^Thouaands  of  acres  are  covered 
in  Ceylon  with  this  small  bamboo.  Its  stems  are  in  great  request  for 
fences,  &c. 

B.  nanoy  Eoxb.— The  Chinese  dwarf-bamboo,  of  which  their  umbrella 
handles  are  said  to  be  made,  grows  about  Colombo  and  Qalle. 


ON  GRANITE  AND  ITS  USES.  ^ 

Br  THE  LATB  PBOVi&SSOR  OSORaJS  WILSON. 
No.  11. 

Special  reference  has  been  made  to  the  enduringness  of  granite,  and 
the  relation  of  that  enduringness  to  industrial  science.  We  are  now  to 
consider  this  rock  as  very  perishable,  and  as  yieliding  by  its  decay 
inateiiaLs  for  important  arts,  and,  in  particular,  for  three — ^namely,  the 
arts  of  the  glass-maker,  of  the  potter,  and  of  the  metal-;worker,  of  which, 
however,  I  can  discuss  scarcely  more  than  the  first 

With  a  view  to  understand  this,  let  us  look  again  at  the  three 
minerals  in  ordinary  granite-  They  are,  as  we  have  seen,  the  dark, 
glimmering,  scaly  mica ;  the  glass-like  quartz,  which,  when  violet,  we 
call  amethyst,  when  yellow,  cairngorm  or  false  topaz  ;  and  the  marble- 
like felspar,  which  appears  of  so  rich  a  red  in  Peterhead  and  Egyptian 
granite. 

The  same  Hebrew  poets  who  loved  to  call  the  mountains  everlasting 
also  tell  us  that  the  perpetual  hills  bow  down."  They  do  so  in  the 
sense  of  bending  their  heads,  in  the  course  of  ages,  to  the  blast,  and 
wearing  away  under  the  storms  of  millenniums,  slowly  corroded  by  the 
air,  dissolved  by  the  rain,  ploughed  by  the  glacier,  split  by  the  frost, 
shivered  by  the  lightning,  and  by  all  consumed  into  dust.  They  also 
bow  their  heads  in  the  sense  of  abasing  themselves ;  and  as  they 
originally  rose  from  the  lower  depths  of  the  earth,  often  sink  again  into 
theuL  Those  great  physical  agencies  which  suddenly,  and  as  it  were 
spasmodically,  exerted,  produce  under  our  eyes  earthquakes  and  vol- 
oaaoes,  more  slowly  and  silently  exercised,  lift  entire  continents  to 
immense  elevations,  and  build  them  up  as  mountain  chains  ;  and  a^^ain 
those  agencies  reverse  their  work,  and  the  mountain-chains  are  buried 
"  deeper  than  plunmiet  ever  sounded."  But  in  so  sinking,  they  are  at 
length,  in  the  majority  of  cases,  plunged  beneath  the  sea,  and  there  are, 
of  necessity,  exposed  to  aU  the  wear  and  tear  of  its  waves,  to  the  ebb 
and  flow  of  its  tides,  to  the  fierce  collision  of  rocks  broken  from  them* 
selves  dashed  wildly  against  them,  to  the  grinding  action  of  fragments 
of  those  rocks  furrowing  their  surfaces,  to  the  abrading  contact  of  sand 
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reduoing  them  to  its  own  likeness,  and  to  the  dkintegvatai^  ifiSsence  of 
water  soaking  into  every  pore,  and  disaolFing  *  ingredients  essential  to 
their  stability,  till  they  are  broken  into  pi^ces^  worn  into  pebbles, 
ground  into  sand,  and  degraded  into  mnd.     .  i 

In  this  way  the  most  ancient  of  the  granite  rocks  of  the  woarld  have^ 
in  the  remotest  geological  ages,  utterly  jieiished^  and  their  relics, 
strangely  altered,  are  aU  that  remain  to  us.  Those  relics,,  sifted  and 
sorted  by  the  action  of  the  waves,  have  afterwasda  been  built  up  again 
beneath  the  sea  into  coherent  masses,  have  been  consolidated  by  pies- 
sure,  have  been  hardened  and,  as  it  were,  baked  and  seml-f  used  by  sub- 
terraneous fire,  and,  torn  and  twisted  by  volcanic  forces,  have  been  lifted 
again  to  the  surface,  so  as  to  form  anew  what  we  ereatutes  of  a  day  call 
everlasting  hills. 

Among  those  xe-onade  rocks  I  noticei,  and  that  simply  in  pasaii^, 
that  the  mica  of  the  granite  is  found  predominating  in  certain  of  the 
stones  which  can  be  split  into  roof-slabs  and  floor-slabs  ;  that  the  quartz 
forms  sandstonesi  snch  as  we  prefer  in  this  city  and  neighbourhood  for 
building  with;  and  that  the  felspar  changes  into  those  day-stones 
which,  when  easily  split,  form  our  finest  roefiiig-slates,  and,  when  more 
coimpact,  our  flagstones  or  pavements.. 

Now,  leaving  unconsidered  mica  altogether,  and  passing  without 
further  reference  from  the  consideration  of  the  slates  and  sandstones  as 
building  materials,  let  us  look  at  sand,  i^e.,  ground^own  quartz,  aa  the 
basis  of  glass  ;  and  at  clay,  i»e.,  disintegrated  felspar,  as  the  chief  consti- 
tuent of  pottezy,  and  the  source  of  the  metal  aluminium.  Befoxe  doing 
so,  however,  let  me  notice  that  certain  even  of  the  more  recent  granites 
are  so  prematurely  perishable,  that  they  waste  away  even  under  serene 
atmospheres,  and  crumble  down  so  swiftly  where  other  granites  ^owno 
si^  of  decay,  that  the  continental  geologists  gravely  refer  to  UkunxL  as 
diseased  granites.*'  It  is  from  them  that  our  finest  porcelain  clay  is 
derived,  so  important  an  ingredient  in  pott^oey.  First,  however,  of 
glass.  .  ; 

Pliny  has  a  pleasant  stoiy  of  certain  PjEioDnician  sailors  accidentally 
discovering  the  ynode  oi  making  glass,  by  kindling  on  a  sandy  river-bank 
a  fire  to  heat  their  cooking-vessels.  These,  £or  want  of  better  supports, 
were  rested  upon  lumps  of  natron,.that  is,  crystallised  carbonate  of  soda, 
such  as  is  found  at  the  present  day  in  meny  parts  of  the  World.  The  effect 
of  the  fire,  as  t^e  story  goes,  was  to  melt  the  sand  and  soda  into  glaas.  But 
the  0to7y  is  incredible  ;  for  natron,  undepr  a  ^slight  heat,  dissolves  in  the 
water  which  its  orystak  contain,  and  the  fire  must  have  been  extin- 
guished Ipng  before  the  saaid  and  soda  melted ;  nor  is  it  easy  to„  under- 
stand how  an  open  .fire  could  yield  heat  sufi&oient  in  any  dreunistaaces 
to  effect  their  fusion.  But  the  l^end,  doubtless,  is  founded  in  truth* 
Mankind  probably  first  learned  how  to  produce  glass  from  striking  inci- 
dental phenomena  ,  unexpectedly  brought  under  their  notice;.  Among 
such  phenomena,  special  prominence  may  be  assigned  to  the  effect  of 
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dfedfatgeK  of  IfgMiGki&g  itt  reducing  the  s(i(>st  refVaetory  initi^TaU:  to  the 
c<hi(Mdti  of  clea;rgk6)i  $  to  the  effect  of  great  casual  eonflagratrond 'in 
r^duoittg'  pottk>Bi»  of  buildings  to  vitm>aft  masfiea ;  and  perhaps^  most  of 
all,  to  the  effect  of  the  prolonged  heat  of  furnaces/ in  causing  the  aefceS  of 
the  futeL  burned  in  them  to  glaze  the  stones  or  bricks  of  their  walls  and 
ilddr^'  and  in  fusing  the  calcined  dross  or  «eoriee  of  metallic  ores  iiito  sliag, 
i.e.,'  opaq«e  glass. 

'  Boch  phenomena  mu^  more  or  less  have  awakened  the  interest  ahd 
atte»|i(«i  of  even  rude  woricers,  since  fires  were  first  lighted  ;  and"  in  all 
probability  the  aneient  arts  'of  the  baker,  potter,  aitd  blacksmith  weim 
not  long  practised  before  the  dwellers  in  widely  di^ant  regions  of  the 
globe  liad  learned  the  Dnt  principles  of  glass-making.  It  is  thtis,  in  all 
likelihood,  one  of  the  oldest  of  the  arts.  It  is,  at  all  events,  a  rery  Old 
one,  for  we  know,  from  drawings  in  the  Egyptian  tombs,  and  from 
obj(»cto  Ibund  in  them,  that  2,000  years  B.o.  expert  glass^blow^rd 
abounded  in  Egypt. 

The  word  "  glass  is  perhaps  derived  i^om  tho  Latin  word  for  ice, ' 
"giAcies/'  from  which  we  derive  our  words  glacial  And  "glacier,"  i)Ufc- 
tbte  i»  imoertain*  The  thing  itself  is  very  familiar  f  o  all  Of  us,  though  pro- 
bably most  would  be  puzzled  to  define  or  describe  it.  Its  only  synonym  - 
is  crystal,  and  thiis  term  may  connect  it  with  rock  crystal  or  silica,  which 
is  th<e' largest  constituent  of  all  the  ordinary  kindis  of  glass.  The  mofet 
reEmarii:able  thing,  however,  about  glass  is  not  its  'materials,  but^  as  in 
tho|»recion8  stories,  its  workmanship  ;  and  in  the  full  sense  of  the  word,- 
a^  understood  by  natural  philosoi^hers,  glass  signifies  a  solid  body 
iMiztg  a  peculiar  structure,  not  a  pecirliar  composition.  In  other  woi^s^ 
it  is  the  mode  in  which  its  particles  are  arranged  t(^ther,  not  tfaenaturO' 
of  its  particles,  which  makes  glass,  glass.  - 

To  render  this  clear,  let  it  be  obser^d  that  (setting  aside  plants  and 
aninxak,  the  foirms  and  structures  of  which  are  foreign  to  our  present 
inquiry)  three  quite  unlike  external  shapes  and  internal  arrangements- 
of  particles  are  found  in  solids.  These  three  are  not  the  only  kinds  of 
form;  and  structure'  found  characterising  dead  matter,  but  they  are  the 
thffeft  most  striking  which  prevail  in  those  solids  #hich  have  no%  formed 
parts  of  living  beings.  They  are  a^  foUows ! — 1.  Some  solids  are  crys- 
talline in  sbapo  and  structure  *  2.  Some  are  glassy  or  vitreous  ;  Some- 
are  neithtifr  crystalline  nor  glassy^  and  are  called  amorphous^  t.^.,  iform- 
less  br  ^^peless,  but  the  adjeoti^e  alsc^  includes  the  idea  of  their  being 
structureless.  Glass  is  intermediate  in  character,  between  a  cryntalline! 
substance  and  an  amorphous  one,  and  it  is'  rather  unfortunate  that  ofte 
kind  of  gloss  ahould  be  called  crystal,"  Which  it  is,  howef^^r,  o'nly  as 
resembling  colourless  qilart^'  in  hardness  and  transpan^ency,  not  in  shape 
or^n  structure,  seeing  that  it  is  essential  to  good  glass  not  to  possess  the  ' 
properties  of  any  cn^stal^:  but  certain  quite  different  properties.  Let 
very  briefly  consider  wherein  the  diflterenoe  lies.  A  -erystar,  such  as  the  ' 
six-sided  pyramid  of  quartz,  or  the  eighft*!hced  douhde  pyramid  (octo* 
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hadron)  of  diamond,  or  the  cobe  oi  rook-salt^  has  not  ixkerely  pecHliai 
external  configuration,  bat  an  eqvually  peculiar  internal  atructore.  Thai 
fluch  is  the  case  may  be  ^easily  proved.. 

One  of  the  most  familiar  and  interesting  crystals  is  n  rhomb  Jf»- 
land  or  calcareous  spar,  one  of  the  forms  of  crystallised,  carbonate  of 
lime  or  chalk.  It  has  a  highly  characteristic  shape,  distinguished  by 
crystallographers  as  rhomboidal  or  rhombohedral,  i^^  rhomb-faced  or 
lozenge-faced,  because  aU  its  flat  sides  or  face^  which  axe  si^  in.  number, 
have  the  outline  of  the  heraldic  lozenge,  or  the  -diamond  on  a  playing 
card.  These  six  lozenge  faces  are  bounded  by  sharply-deflned,  unvary* 
ing  angles. 

But  the  spar  crystal  is  something  more  than  a  mere  shape.  A  plaster 
bust  has  externally  the  configuration  of  a  human  head,  but  the  resem- 
blance ceases  within  a  line  of  the  surface.  Xou  could  not,  by  examining 
a  portion  of  the  powder  scraped  from  the  back  of  the  bust  or  thebottpm 
of  the  pedestal,  tell  that  it  had  been  a  bust,  or  what  it  had  been  ;  and 
if  the  bust  be  broken  by,  for  example,  a  fall,  the  fragments  have  nothing 
in  structure  in  common  with  the  mere  surface.  So,  also,  an  apple  or  a 
rose,  modelled  in  wax,  or  a  gr^pe  blown  in  glass,  may  completely 
deceive  the  eye,  and,  so  far  as  form  and  colour  are  concerned,  be  mistaken 
for  a  real  fruit  or  flower,  but  the  resemblance  ends  with  the  outside. 

On  the  other  hand,  if  a  crystal  of  calcareous  spar  be  broken  by  a 
fall  or  a  tap  with  a  hammer,  it  breaks  into  rhombs,  each  with  its  gix 
lozenge  fases  a  perfect  miniature  copy  of  the  original  crystal,  and  those 
small  rhombs  may  be  broken  by  a  gentle  force  into  smaller  rhombs,  and 
these  again  into  smaller,  till  the  fragments,  without  varying  their  shape, 
become  microscopically  small.  The  Iceland  spar  thus  resembles  a  house 
built  of  very  small  bricks  all  alike,  or  a  piece  of  colourless  mosaic 
where  all  the  portions  are  identical,  or  a  piece  of  marquetry  or  Tun- 
bridge  wood-ware,  consisting  of  exactly  similar  squares. 

Further,  Iceland  spar  crystal  has  long  been  famous  for  its  exhi* 
bition  of  the  double  refraction  of  light,  for  its  power  to  split  into 
two  a  ray  of  light  which  falls  upon  it  in  any  but  a  single  direction,  so 
as  to  double  the  image  of  every  object  seen  through  it ;  and  if  one  of 
these  doubly  refracted  and,  in  consequence,  polarised  rays  be  sent 
through  such  a  crystal  in  any  direction  but  one,  it  produces  a  curious 
array  of  black  and  white  crosses  and  of  beautifully  coloured  rings. 

Now,  the  crystal  thus  endowed  may  have  its  salient  angles  knocked 
away,  and  any  external  configuration  given  to  it  without  depriving  it  of 
those  endowments.  It  may  be  carved  into  a  square  block  or  turned  in 
a  lathe  into  a  sphere,  and  stUl  it  will  break  into  lozenge-faced  rhombs  ; 
still  it  will  refract  light  doubly  ;  still  it  will  show  crosses  and  prismatic 
rings  when  illuminated  by  a  doubly  refracted  or  polarised  ray  of  light ; 
still  it  will  conduct  heat,  according  to  the  law  that  regulates  conduction 
of  heat  by  the  unmutilated  crystal ;  still  it  will  obey  a  magnet 
(diamagnetically)  as  if  it  were  a  perfect  rhomboid. 
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All  crystals  more  or  less  exhibit  the  same  xmity  of  stmctnre.  All 
are  crystalfi  in  the  atom  as  well  as  crystals  in  the  mass.  Throngh  their 
height  and  depth  and  length  and  breadth,  £rom  their  centre  to  their 
crreumference,  tihey  are  crystals  ;  and  yon  no  more  change  their  inner 
and  essential  characters  by  changing  their  outer  configuration,  than  you 
change  a  yew-tree  into  a  church  steeple  by  cutting  it  into  the  shape  of  a 
pyramid,  or  a  box-tree  into  a  bird  by  clipping  it  into  the  form  of  a  peacock. 

The  crystalline  structure  is  one  which  the  glass-maker  dreads, 
because  the  most  important  properties  of  glass  are  lost  if  it  crystallise, 
and  it  greatly  tends  to  crystallise.  Yet,  strangely  enough,  it  is  not  that 
a  crystal  would  not  rival  glass,  for  rock-crj-stal  is  better  than  glass  for 
lenses  and  prisms  :  it  is  that  we  cannot  produce  one  mighty  glass  crystal, 
out  of  which,  like  a  great  iceberg  or  ice-field,  to  saw  windows,  and 
chisel  goblets,  and  carve  lamps  and  looking-glasses,  lenses,  and  prisms. 
We  are  in  this  respect  like  men  to  whom  some  hundred  acorns  have  been 
given,  and  who,  if  they  had  their  will,  would  grow  the  hundreds  into  a 
single  mighty  oak,  out  of  which  might  be  sawn  logs  fit  to  form  in  one  piece 
the  keel  or  deck  of  a  man-of-war,  but  who  are  compelled  to  accept  a  mere 
copsewDod  of  many  trees,  and,  in  despair  of  oak,  build  their  ships  of  fir 
and  iron. 

When  glass  crystallises  it  does  not  do  so  in  one  clear  mass,  but  shoots 
up  like  an  underwood  into  a  forest  of  crystals  ;  and  how  incompatible 
this  arrangement  is  with  the  employment  of  glass  as  a  transmitter  of 
light,  any  one  may  judge  from  the  dimness  of  a  window  covered  by  a 
tree-like  crystallisation  of  frost. 

CFlass,  then,  must  not  be  crystalline.  As  little  must  it  be  amorphous. 
This  word  "  amorphous*  is  not  a  technical  one,  for  which  technology  need 
apologise  ;  but  it  is  a  scientific  one,  and  £  use  it  because  I  know  no 
everyday  word  which  conveys  its  meaning.  To  speak  of  a  solid  body 
which  presents  to  our  eyes  a  visible,  conspicuous  shape,  and  a  well- 
marked  form,  as  shapeless  and  formless,  seems  on  first  consideration  a 
foolish  and  contradictory  thing.  It  is  like  speaking  of  a  shapeless  shape. 
Yet  the  language  of  poetry  and  the  language  ^of  everyday  life  equally 
acknowledge  the  necessity  of  thus  characterising  certain  indefinable 
forms.  Thus  Milton,  in  a  famous  passage  of  '  Paradise  Lost,'  describes 
Death  as — 

'tThe  other  skape. 
If  shvpe  it  might  be  called,  thftt  shftpe  had  none 
Distinguishable  in  member,  joint,  or  limb  ; 
Or  substance  might  be  called  that  shadow  seemed. 
For  each  seemed  either.' 

Here  we^ave  'the  two  essentials  of  amorphism,  externally,  vague  out- 
line, internally,  vague  structure.  And  if  we  at  once  descend  from 
poetical  altitudes,  we  shall  find  in  the  homely  word  jelly  the  occurrence 
of  these  amorphic  essentials  as  fully  recognised  as  in  Milton's  picture  of 
Death.  All  are  familiar  with  what  a  cook  or  confectioner  calls  a  "  shape 
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of  jelly,**  as  a  reiy  ri^le,  tangilAe,  Mad  withftl  beaYktifnl  soUiL  Tet 
think  of  that  other  most  sad  use  df  the  wotd  as  api^«d^  ttt  the  Tiiter 
atmihilatioti  of  the  |)erfection  and  beautrf  of  a  seAsithre^  living;  gniceM 
hutnan  body,  when  it  is  fipoketi  of  as.  the  idetim  of  soia(ie  '«aii(#a7 
coUision,  or  other  teirfble  eatastrophe,  atid  is  deEfcribed  ^s  liaviing^'been 
crushed  or  beaten  into  a  jelly.  We  know  <^t  It  retains  «  shatpo^  btitioile 
so  ill-defined  that  we  speak  of  it  as  shapeless:  Itt' the  samfe  'Sehse^  ihe 
endlessly  altering,  nndulating  sea-Mediisse  are  po^lttrly  ' -called  jiglly- 
&hes.  •  *  ' 

The  other  familkr' amorphous' bodies  ^Mchc  I  might'  mjm  itoe,  on 
the  one  hand,  such  soft  substances  as  the  otird  of 'milk,  thei  boiled  white 
of  egg,  or  clay  in  its  plastic  state  as;  used  by  the  potter  ^d  the  sculptor ; 
and  on  the  other,  such  shapdess  hard  masses  as  flints  br  other  siMcioos 
pebbles.  In  their  internal  structure,  the  softer  of  tholae  bodies  have  an 
arrangement  of  particles  approaching  in  mobility  and  nnfixity  to  ^atof 
liC[uids ;  and  the  harder  of  the  amorphous  bodiei^  e&hibit  none  of  the 
distinctive  properties  of  crystals,  and  may  be  compared  to  congealed  or 
rather  coj^ulated  jelHes.    •  '■  - 

The  only  eveifyday  English  word  which  I  h^ive  been  abl&  to-  think  of 
as  expressive  of  this  formless  form  of  matter  is  one  wM^sh,  from  its 
associations,  is  perhaps  not  a  teiy  wel<iome  one— namely,  the  word 
clot."  Clotted  (or  clouted)  cream  has  no  nnpleasant  a8£K>oiationB  with 
it,  but  one  cannot  say  the  same  of  clotted  blood.  Both,  howet^er,  convey 
the  same  idea  of  vaguely  consolidated  substance ;  and  I  do  not  know  a 
more  significant  phrase '  for  solid  sense  apparently  jumbled,  till  it  has 
seemingly  lost,  though  in  reality  it  retains  solidity,  than  the  words  of  an 
old  writer,  applied  by  a  reviewer  of  Thomas  Carlyle  to  his  ^Saztor 
Eesartus,'  as  a  book  consisting  of  "  clotted  nonsense."  The  ftmorphons, 
curdled,  or  clotted  condition,  is  as  alien  to  the  tiseful  propei^es  of  glass 
as  the  crystallised  one. 

What,  then,  is  the  glassy  shape  or  structure  ^  It  is  a  compromise 
between  the  crystalline  and  the  amorphotis  one.  Glass  reflects  and 
transmits  light  as  a  crystal  does,  but  without  necessarily  doubly  refracting 
or  polarising  it.  It  does  not  break  into  flat-feced,  sharp-cornered  solids 
like  a  crystal,  but  into  cnrved  or  hollowed  pieces,  scooped  out  like 
shells  ;  and  when  struck,  as  with  a  hammer,  or  allowed  to  fall,  it  is 
fractured  into  all  kinds  of  curvilinear  solids  without  shattering  into 
acute-angled  fragments  or  keen-edged  grains. 

Yon  may  be  disposed  to  say  that  broken  glass  is  Sharp  and  cutting 
enough ;  and  so,  no  doubt,  it  is,  especially  when  the  glass  was  originally 
thin  ;  but  look  at  the  relics  of  a  broken  tumbler  not  deliberately  groand 
to  powder,  and  you  wiH  see  that  the  shsu^pest  pieces  are  rounded  in  their 
fracture.  I  have  in  my  possession  part  of  a  glass  air-pump  receiver, 
crushed  in  by  the  pressure  of  the  atmosphere ;  part  of  a  soda-water  glass 
machine,  blown  to  pieces  in  my  class-room ;  as  well  as  the  fnlgmeuts  of 
a  glass  basin,  which  spontaneously  spHt  in  two.   All  ifisj^ay  the  same 
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ci[liYed  ajdd  WATUig  ontliae,  md,  though  ahisp  enongk  to  hurt,  are 
blunJbed  tm  their  adgea.  This  waviog^.ainuious  lijae  ia  closelj  related  to 
a  {WBoperly  of  glaas,  which  coBQects  it  with  the  most  glass-like  of  the 
amorphous  bodiea-^-vifi.,  the  j^lies.  If  we  take  animal  jelly  or  gelatine^ 
£or  example,  thick  liquid  iainglaas  ox  glue-^we-  can  draw  it  out  into 
threads^  and  mould  it  iato  pliant  shapeB.  But  it  ie  too  aemi-liquid  in 
chajraoter,  too  uiisolid,  to  admit  of  being  condensed  into  permanent 
forma.  Glass^  however,  at  a  certain  stage  in  its  passage  from  the  per- 
fectly liquid  to  the  perfectly  solid  form,  has  this  jelly-like  or  viscous 
plasticity,!  so  that  it  may  be  ];un  into  moulds,  spun  into  gossamer  threads, 
blowa  into  bubbles,,  dmwn  into  tubeS}.  rolled  out  and  stamped  as  if  it 
were  dough,  clipped  with  saissjors^  pared  with  knives,  squeezed,  twisted, 
compressed,  dilated)  puUed  out,  pushed  in,  patched,  puckered,  smoothed, 
and  welded,  as  if  it  were  a  ball  of  soitened  India-rubber  oar  steam-hot 
guilta  pereha ;  whilst,  in  addition,  glass  finally  settles  or  consolidates 
into  a  mass  o£  staoue-like  hardness,  which  may  be  broken  but  will  not 
bend. 

Glass,  then,  has  the  following  characters  A  brilliant  lustre, 
iithich  in  other  bodies  we  call  the  glassy  lustre ;  2.  A  shell-like  or  con- 
choidal, curved  fcacture ;  3.  A  jelly-like  plasticity,  when  passing  from 
it&  liquid  to  its  solid  condition.  Its  particles  are  not  marshalled  together 
in  l^e  same  rigidly  harmonious  way  that  the  particles  of  crystals  are, 
neither  are  they  grouped  or  piled  on  one  another,  in  the  irregular  iashion 
which  characterises  coagulated  or  amorphous  masses  ;  but  it  is  impos- 
aible  to  give  a  precise  definition  of  the  internal  structure  of  glass.  In 
our  ordinary  language  we  restrict  the  word  "  glass  "  to  a  very  few  sUicious 
compoimds,  but  this  is  a  merely  conventional  restriction.  Thus,  the 
simple  combustibles,  phosphorus,  sulphur,  and  carbon  (as  the  diamond), 
can  put  on  all  the  characters  of  glass.  Many  acids  and  their  salts,  such 
as  phosphoric,  boracic,  and  silicic  acid,  do  the  same.  So  do  metallic 
oxides,  such  as  oxide  of  lead,  and  many  vegetable  products,  su^h  as 
the  gums,  resins,  and  sugars. 

AU  bodies  possessing  the  characters  named  above  constitute  glass, 
whatever  their  nature  or  composition  may  be ;  and  as  the.  glassy  or 
vitreous  state  and  structure  are  intermediate  between  the  amorphous 
and  the  ciystalliae  one,  so  all  kinds  of  glass  are  liable,  on  the  one 
hand,  to  degenerate,  as  it  were,  into  shapeless  amorphism,  or,  on  the 
other,  to  develop  into  symmetrical  ciystallinity.  For  example,  the  bril- 
liantly combustible  phosphorus,  which  we  believe  to  be  a  simple  or 
elementary  substance,  exhibits  in  its  ordinary  form,  as  melted  and  pre- 
served under  water,  the  glassy  structure.  But  if  we  keep  it  long  melted 
at  a  comparatively  low  heat,  it  becomes  a  crystalline  mass,  showing 
sometimes  perfect  twelve-^sided  lozenge-faced  crystals  (rhombic  dode- 
cahedrons), like  those  of  garnet.  Again,  if  we  keep  it  long  heated,  at  a 
comparatively  high  ten^>erature,  it  ceases  to  be  either  vitreous  or  crys- 
talline, and  becomes  totally  amoiphous.  -  .  . 
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In  like  msniuir,  tmlphnr  may  be  piocnred'  is  large,  bfilliant,  biBtniBti>- 
folly  transpareiit  erystidB ;  and  also  by  heating  to  a  oertom  pdint  and 
suddenly  cooling,  as*  a  glass  wb»3h  long  retains  pketkity  and  plianoy  ; 
and,  fnrtlier,  by  protracted  heating  and  subsequent  irregolar  oooliogv 
aa  an  vncxystalline,  nnvitreocta  masa. 

The  gums,  resins,  inspissated  balsams^  and  other  ecBudadions  from 
trees,  along  with  ambear,  oscillate  ad  it  were  between  the  glassy  and 
amorphous  conditions,  being  generally  glassy,  sometimes  amor^ions, 
and,  most  rarely  of  idl,  crystolliiie*  No  snbstance,  bowevef  ^  exhibits  the 
contrast  between  at  leai^  the  vitareoos  and  the  crystalline  condition,  and 
the  ready  tmnsition  from  the  one  to  the  either,  better  than  sugar,  Sugar^ 
as  it  occurs  in  htawn  sugar,  or  in  a  sugar-loaf,  ot^  still  better,  in  sugar- 
candy,  is  one  of  the  most  peorffeotiy  crystallized  bodies.  Keep  thai 
sDgar  for  some  time  melted,  and  it  changes  into  a  gla&s,  and  hardena  aa 
such.  If  you  give  a  piece  of  it  to-  a  child  aa  a  plaything,  and  tell  it  that 
it  is  glass^  sugar-glass,  or  yitreons  sugar,  it  will  smile  at  you,  and  teil 
yon  it  is  not  glass,  but  barley-sugar ;  and  so  it  is,  but  none  the  leas 
f^flBs !   It  has  all  l^e  essential  properties  of  glass. 

Lastly,  the  great  ingredient  of  honefehold  glass,  silica,  can  eaedly: 
anome  Khe  <n!ystalljne,  the  yitiieons,  or  the  amorphous  condition  ;  and 
a»'  it  ttansfecv  this  property  to  all  the  kinds  of  glass  containing  it,  the 
glae&wiker  is  often  haifd  put  to  it,  to  keep  the  iMLppy  medium  betweeii 
onorphoas  eiiapeleseness  and  crfStaUine  aymmetry.  Thus,  the  most- 
beautiful  pyramid  of  colourless  qtisrtz,  of  purple  amethyst,  or  yeUotw^ 
cairngorm,  may  be  nnciydtattised  and  changed  into  glass  simp^  by  beisg 
xftelted.  It  is  true  lihat  no  ordinary  fire,  or  even  seven  times  heated 
ftnnace,  will  melt  snch  crystals^  non  any  artificial- heat  easily  pnocnraUc^ 
except  that  ptodnced  by  the  burning  together  of  the  dements  of  watexy 
hydrogen^  and  cay  gen ;  bixt  under  this  hcait  the  ^hardest  crystals  of  qnarts' 
melt  into  glass. 

Ekotricity  also  can  f umiah  a  heat  sufficient  to  effect  thia  leanlt,  and 
it  is  seen  on  the  grandest  scale  when  thnnder^storma  send  their  di»** 
chaises  into  beds  of  pure  sand,  and  the  white  <hot>  lightning  nuitB  its 
grains  into  glass.  Tubes  thm  jnade  m  a  moment  out  .of  .  lig^bjbmng- 
melted  sand,  may  be  seen  in  the  Britudi  Museum-  ahd  J^myn  staraet- 
Mnsenm,  and  ore  ju8%  reckoned  objects  of  great  interest  aoid  valm. 

And  if  it  be  possible  to  nn^rystaUise  rock  crystal  into  .glass,  it  i» 
still  mere  eai^  to  dteange  bothi  tbO'  iKMsk  crystal  and  its  glass  into* 
amolrphoiB,  Btructiireie!»  silica.  To  do  this  it  is  osdy  necessary  to  e^qioaa 
either  to  the  wpoxa  of  tl»»iO(inrodlng  hydroflnoide  asid^-whaahrfliiorBpar 
gives  out  when  <  wetted  with  stMng  'sulplonino  aoidi  .  The  d^atal  or  4^ 
£^ass  cqnally^changes  a^py^  geiatinons^  stascchy  mas^  wiiiehdiies. 
up  like  gui^  and  herdeni  like  giite.  Chalcedony,  commoir  and  piecicra» 
opal>  perhaps  flint,  ja^r,  and  agate,  are  ixamplea  «£  >  thi& 

The  glass^maker  has  thus  a  difftcailt  task.  PhosphrarttiB,.  or  siil{dLnr^ 
or  barley-sugar,  will  scarcdiy  do  as  the  materials  of  window-panes  and 
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drb^dngrglasses ;  and  lightating  b  an  uiniuiiiagtoU«  seanroatr  Out  actual 
giass  is  in  laigex  part  ailtoa^  that  it  may  be  a  doaa?,  bright,  traasparaii:!^ 
insoluble,  iiicoiroiEble,  boM,  endonng  tbing.  But  to  secme  its  mehing 
uodfir  OUT  ordiimry  forpaee  beata,  alkali,  naxnely,  eoda  or  potafib,  ia 
added,  which  renders  it  fusible  and  dioaiiilaheaite  tendency  to  cryetallise ; 
and  to  gire  baak  to  it  the  solid  endnringnew  and  in9olubility  ia  liquids 
wbich  the  alkali  dinxiniiihes,  infusible  earths  and  heavy  metallic  o»des 
are  added^  . 

Thus  window  glass  is  made  of  the  whitest  sft&d  melted  with  the 
c&eapest  alkali,  aoda,  and  hardened  by  lime  ;  but  as  soda  colours  giaea 
greenf  flint-glaas  has  potash  iiistead  of  soda  ;  and  aa  neither  of  thesB 
alkalies  nor  lime  oon&rs  the  greatest  brillianoy  upon  glass,  oxide  of  lead 
ia.  added  to  the  sand  and  potash^  when  the  sparkle  which  we  lo^e  to  see 
in  deeanters  and  lamp  shades  and  lustres  is  desiied ;  -and  by  largely 
eoDploying  this  lead  oxide,  the  lenaes  and  prisms  suitable  for  the  optioian^^ 
and  passable  imitations  of  the  g^ns  are  produced^  wkilst  small  additions 
oi  other  metallix).  oxides  give  those  beautiful  colours  which  add  such 
glory  to  cathedral  windows.  According  to  some,  we  have  loat  the  secret 
of  the  ancient  glass  dyes  ;  but  this  is  a  mistake.  Gold  is  as  willing  as 
of  old  to  stain  glass  ruby  red,  and  so  is  the  humbler  copper,  which  can 
also  tincture  it  green.  Silver  geeureft  a  yellow  or  an  orange,  and  iron 
gives  the  same.  Cobalt  provides  for  blue,  copper  and  chromium  for 
green,  manganese  for  purple,  and  nranium  for  a  topaz-like  canary  yellow. 
Tin  makes  a  white  glass  milky  and  opaque,  such  as  we  see  in  the  dials 
of  watches ;  and  a  black  enamel  is  secured  by  the  darker  oxides  of  man- 
ganese, iron,  and  cobalt  Bottle  glass  is  the  humblest  product  of  the 
glassy  materials.  Brown  sand,  spent  lime,  soapers'  wa^te,  day,  and 
common  salt,  are  resolved  by  the  furnace  into  a  dark  glass,  which,  if 
only  cast  into  more  graceful  forms,  would  be  as  useful  as  it  is  without 
offending  the  eye. 

The  glass-maker^s  work,  however,  does  Jkot  end  when  his  vessels  are 
fashioned  into  shape  by  dexterous  manipulation  of  its  substance  when 
pliant  and  plastic.  Th«y  are  in  the  highest  degree  fragile  as  they  first 
leave  his  hands,  so  that  they  scarcely  endure  touching,  and  often  fall  to 
pieces.  This  fragility  is  owing  chiefly  to  the  different  amount  of  exten- 
sion and  contraction  which  different  parts  of  the  glass  have  undergone 
whilst  being  fashioned  into  vessels,  and  to  the  unequal  cooling  of  the 
deeper,  as  compared  with  the  more  superficial  layers  of  the  substance- 
which  have  been  more  exposed  to  the  cold  external  air  in  certain 
manipulations,  and  to  the  hot  air  oi  the  furnace  in  others.  A  plastic 
mass  like  glass  contracts  most  where  it  is  most  cooled,  and  least  where  it 
is  least  cooled.  It  thus  resembles  to  some  extent  a  web  oi  woven  tissue, 
such  as  a  sail-cloth  where  some  of  the  threads  are  pulled  so  tight  as  to 
be  en  the  verge  of  breaking,  whilst  others  are  hanging  m  curves  with 
no  strain  upon  them  at  alL  Such  a  ^iece  of  clotli  is  easily  torn,  for 
when  pulled  or  ttretdied  it  does  not  resiieit  with  the  united  tenacity  of 
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all  its  threadfily  bat  only  mtb  that  of  the  over^ained  fibi^  whioh 
quickly  give  way.  If  all  the  threads  wore  equally  ti^^  and  the  -^traia 
borne  by  thesi  all,  the  web  which  before  could  be  rent  by-  the  hands 
might,  as  the  atonn-sail  of  a  man^-war,  withstand  the  *  ^effce^t 
hurricane. 

Now,  in  the  case  of  glaas  the  UQequally  straiiied  thxeada  or  ttij/sw 
which  make  it  up  are  afforded  the  opportunity  of  Lengt^enii^  or 
shortening  themselves  till  they  are  of  the  same  length,  by  heating  the 
completed  vessels  oir  otlier  articles  of  glase  up  to  the  temperatuj^  at  which 
it  begins  to  soften,  but  no  higher  (otherwise  they  would  lose  their  shape 
and  symmetry),  and  then  allowing  it  very  elowly  to  cool  -down  to  the 
temperature  of  the  air.  Glass  for  choice  optical  purposi^  is  thus  allowed 
to  fall  gradually  from  a  high  to  a  low  tempevatui^e  through  the  space  of 
many  days,  and  in  all  cases  houro  are  allowed  to  elapae  during  the 
cooling.  This  process  is  called  annealing.  Shakspere  introduces  a  most 
expressive  figurative  use  of  it^  strikingly  brix^ing  out  its  meaning,  when 
he  makes  Hamlet's  father  denounce  his  murderer  foe  harrying  him  into 
the  world  of  spiritsr— 

"  Un-aBnealed ; 
No  reckoning  made,  but  sent  to  my  account 
With  all  my  imperfections  on  my  head.** 

In  other  words,  unprepared  to  endure  unscathed  the  powers  of  sp  dread 
a  place,  . 

It  is  exceedingly  probable  that  in  the  glass-maker's  amiealing  process 
there  is  not  merely  an  equable  mechanical  arrangement  of  the  glass 
particles  in  the  way  mentioned,  but  also  a  combination  of  heat  with 
them,  which  is  another  element  of  stability.  We  know,  for  example, 
that  when  cold  iron  and  other  metak  are  long  hammered,  they  give  out 
60  much  heat  as  even  to  become  red-hot ;  but  at  the  same  time,  they 
grow  brittle  and  lose  malleability,  and  the  only  way.  in  which  this 
bri^leness  can  be  removed,  and  malleability  restored  to  them,  is  by 
heating  them  red-hot  and  allowing  them  slowly  to  cool.  During  this 
process  these  metals  apparently  recover  and  render  latent  within  their 
substance  the  heat  which  is  essential  to  their  solidity ;  and  in  the  same 
way  glass  appears  to  require  and  to  obtain,  during  the  process  of  anneal- 
ing, an  amount  of  heat  essential  to  its  stability.  At  all  events,  annealing 
renders  glass,  which  otherwise  would  be  us^essly  l)rittle,  wonderfully 
strong  and  enduring,  as  the  immense  window  panes  and  niirrois  whi<^ 
can  now  be  cast  in  plate-glass  strikingly  exhil^it ;  and  not  lese  the  com- 
paratively thin  tubes  employed  by  the  chemist,  which  he  is  not  afraid  to 
expose  to  a  pressure  of  several  hundred  j)ounds  upon  each  square  inch. 

An  industrial  museum  is  intended  to  be  a  repository  for  all  the 
objects  of  useful  art,  including  tbe  raw  materials  with  which  each  art 
deals,  the  finished  products  into  which  it  converts  them,,  drawings  and 
diagrams  explanatory  of  the  processes  through  which  it  puts  those  mate- 
rials, models  or  examples  of  the  machinery  with  which  it  prepares  and 
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fash^tifi  th«m,  aAd  tiie  tt)ols'wMfch  sp6oiftlly  >jdong  to  it  a  partictilar 
cr«fk; '  Su^ik  a  museuiti  should  also  iudiide  illuetrations  of  the  progress 
or  industrial  art  from  age  to  age  ;  of  its-  dependence  on  the  Bi«ter 
arte,  ATnd  the  extent  to  which  it  miliiefterg  to  thesm ;  of  its  relation  to'th<5 
products  of  our  own  country,  and  to  those  of  foreign  lands  ;  of  the 
ai»<mnt  of  weall^  Which  it  consfumeis,  circulate^  and  produces  ;  ef  dts 
he(altMti]ness^a»  a  voeatidn  for  th^  distent  eex^s  and  ages ;  of  its  relation 
to  goodm^ralb,  -and  th^  nervice  which  it  can  teiide*  the  State  fey  employing 
th^  needy,  ind^easing  Ifce  eomfbrts  of  the  poor,  advancing  the  civilisation 
ofiail  dasses;  adding  to  the  material,  intellectukl,  and  monal  prosperity 
of:  the  wht^e  nation,  afad^  through  it,  m)9re  or  less  of  the  entire  wosfW* 

Now,  instead  of  attempting  a  formal  catalogue  of  all  the  arte?  which 
w(mM  thus  be  represented  in  an  Induetrial  Museum,  let  us  he  content 
on  thia  occasion' to  see  how  it  would  deal  with  glass  in  the  several  rela- 
tidn«T^erred  to»  lu'  the  first  place,  then,  the  museum  itself  might  be 
buitt  of  glass,  like  the  Industrial  Palace  at  Hyde  Park  in  1851,  or  the 
pre^t  Palace  at- Sydenham.  The  raw  materials  of  glass,  arranged  in 
due  order,  would  directly  connect  the  museum  with  distant  regions  of 
the  globe,  and  with  men  of  various  nations  and  of  still  more  various  pro- 
fessions. Thus,  the  sand  used  in  glass-maldng  is  brought  to  Scotland 
from  the  Isle  of  Wight,  from  North  and  South  America,  and  from  Aus- 
tralia. The  feoda  comes  in  part  from  our  northern  and  western  shores, 
in  part  from  Spain  and  the  Levant,  in  part  from  the  natron  lakes  of 
Egypt  J  but  most  of  the  soda  is  made  in  our  own  country,  by  a  complex 
chemical  proce^  from  common  salt,  which  involves  the  consumption  of 
shiploads  of  sea  salt  from  different  parts  of  the  Woiicl,  of  shiploads  of 
sulphur  dug  up  in  Sicily,  of  shiploads  of  chalk  or  limestone  quarried  in 
England,  and  of  shiploads  and  truckloads  of  coal  imined  in  our  coal 
districts. 

The  potash  of 'flint  glass  is  extracted  from  Wood-ashes  for  us  by  the 
Americans,  Canadians,  and  Russians.  The  lead  of  our  flint  glass  is 
nftned  and  toelted  in  Ltmarkshire,  Dumfriesshirie,  and  Cumberiand. 
The  manganese,*  used  bbth  to  bleach  and  to  give  a  purple  cbloar  to 
glass,  is  brought  from  England,  Spain,  America,  anct  the  Continent.  The 
copper  lised  in  staining  it  green,  and  the  tin  for  ^hite  enamel,  conie 
from  Cornwall.  The  cobalt,  s6  extensively  employed  in  colouring  glass 
blue,  IS  imported  from  the  Saxon  mines,  or  from  those  in  the  mountains 
ofKorway.  The  silver,  which  stains  glass  yellow  and  orange,  may  be 
frol!n  Transylvania^  Chili,  or  Peru,  and  the  gold,  which  makes  it  ruljy 
red,  from  Oiilifoniia.  There  is  thus"  a  whole  fleet  of  ships,  and  an  entire 
battalion  6f  sailors,  engine-drivers,  railway  porters,  colliers,  quarrymen, 
miners,  metal  workers,  aiid  Others,  waiting  on  the  glass-maker.  ' 

Again,  the  glass-work  must  be  very  carefully  built  by  the  mason  and 
bricklayer,  and  the  potter  must  exercise  his  greatest  skill  in  famishing 
suitable  pots  in  which  to  melt  the  glass,  and  the  brick-maker  his  skill 
in  providing  suitable  fire-bricks  tor  the  furnaces. 
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Machinery  is  also  needed  to  grind  and  mix  the  materials,  and  tp  move 
the  glass-cutting  wheels,  as  well  as  for  other  purposes,  so  that  the  mill- 
wright and  mechanician,  the  engineer  and  carpenter,  must  lend  their  aid. 

Again,  the  tools  employed  in  fashioning  glass  are  chiefly  of  iron,  and 
the  smith  is  needed  for  them ;  nor  will  I  detain  you  further  by  enume- 
rating one  by  one  the  chemist  to  analyse,  the  artist  to  design,  the 
managers,  financiers,  and  multitude  of  unskilled  labourers  who  must  be 
connected  with  a  glass-work.  I  might,  I  think,  without  expending  any 
overplus  of  ingenuity,  bring  in  all  the  other  craftsmen  under  the  wing 
of  the  glass-maker,  and  if  restricted  by  my  superiors  to  the  illustration 
in  the  Industrial  Museum  only  of  glass-making,  could  include  under 
that  art  aU  other  arts,  because  they  are  needful  to  it,  as  it  is  to 
them.  But  my  present  motive  in  speaking  thus  is  to  make  all  perceive 
how  full  of  profit,  interest,  and  instruction  an  Industrial  Museum  could 
not  but  be  to  every  honest,  open-eyed  visitor,  no  matter  what  his  or  her 
rank,  vocation,  tastes,  or  sympathies  were,  provided  only  there  was  some 
love  of  mankind  in  the  heart,  and  some  power  of  perception  acting 
through  the  brain. 

Take  this  matter  of  glass  in  proof  thereof.  Under  what  immeasur- 
able obligations  are  all  sections  of  mankind  to  the  glass-maker,  and  with 
what  interest  should  we  study  the  properties  of  glass.  But  for  the  glass- 
maker,  astronomy  would  now  be  but  little  advanced  beyond  its  condition 
in  the  days  of  the  Chaldean  shepherds  ;  and  in  cloudy  climates  like  our 
own,  the  great  Newtons,  and  Hookes,  Flamsteeds,  and  Herschels,  who 
have  triumphed  by  their  optical  instruments  over  all  the  gloom  of  our 
sullen  heavens,  would  have  abandoned  to  the  lonely  herdsman  under 
cloudless  eastern  skies  a  science  forbidden  to  them,  or  would  have 
wasted  their  days  in  vain  wishes  that  they  had  been  called  like  David 
to  follow  upon  Syrian  hills  "  the  ewes  great  with  young." 

But  for  the  glass-maker,  optics  would  be  but  the  shadow  of  what  it 
is.  The  telescope,  the  microscope,  and  the  prism  might  never  have  been, 
and  we  might  still  be  profoundly  ignorant  of  the  wonderful  properties 
of  light,  and  literally  walking  in  darkness. 

But  for  the  glass-maker,  the  chemist  woidd  have  remained  an 
anomalous  compound  of  the  cook  and  the  blacksmith,  boiling  and 
distilling  in  opaque  vessels,  through  whose  w^ls  nothing  could  be  seen, 
and  blinding  himself  by  staring  into  a  furnace,  where  the  changes  which 
its  heat  was  producing  on  substances  exposed  to  its  flames  could  not  be 
traced  otherwise  than  most  imperfectly.  Chemistry  may,  in  truth,  so 
far  as  the  greater  part  of  it  is  concerned,  be  defined  as  the  "  science  of 
the  glass  vessel." 

Natural  philosophy,  however,  is  scarcely  less  indebted  than  cheraistiy 
to  the  wonderful  properties  of  glass.  But  for  the  glass-maker,  there 
would  be  no  transparent  air  pump,  and,  as  a  result,  no  satisfying  know- 
ledge of  the  air,  and  only  a  maimed  and  imperfect  science  of  pneumatics 
and  the  gases. 
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But  for  the  glass-maker,  there  "would  be  no  transparent  barometer  or 
thermometer,  and  meteorology  would  now  be  a  science  crippled  from 
birth,  and  halting  on  both  feet. 

But  for  the  glass-maker,  we  should  have  had  no  glass  electrical 
machine,  and  had  that  not  been  in  our  hands  for  more  than  a  hundred 
years,  we  should  still  be  far  distant  from  electric  telegraphs,  electric 
lights,  electro-metallurgy,  or  lightning-conductors. 

But  for  the  glass-maker,  we  should  have  had  no  photography,  and 
that  most  faithful  of  all  artists,  the  sun,  would  still  in  vain  be  offering 
"US  the  command  of  the  pencil,  which  he  had  in  vain  been  offering  to 
the  generations  which  preceded  us  for  thousands  of  years. 

But  for  the  glass-maker,  the  botanist  could  never  have  tempted  the 
palm-trees  and  bananas,  the  passion-flowers  and  camelias,  the  graped 
and  melons,  and  pine-apples  of  more  sunny  lands,  to  migrate  to  our  cold 
island,  and  defy  its  rigours  under  a  sky  of  glass  ;  and  he  would  have 
had  no  microscope  to  reveal  to  him  the  hidden  marvels  of  their  beautiful 
structure. 

But  for  the  glass-maker,  the  zoologist  could  not,  as  he  now  can,  even 
though  far  inland,  study  better  than  even  at  the  sea-side  all  the  habits 
of  the  rarest  and  most  fragile  sea-creatures,  and  watch  through  the 
walls  of  their  glass  prison  the  ever-chauging  phenomena  of  their  strange 
life. 

But  for  the  glass-maker,  the  anatomist  would  still,  like  the  botanist, 
be  without  his  microscope,  and  the  knowledge  which  it  has  given  him 
of  the  structujes  of  the  body ;  nor  could  he,  as  he  does,  preserve  in 
transparent  vessels,  for  detailed  study  by  himself  and  others,  those 
curious  organs  which  it  is  his  delight  to  unfold. 

Such  are  some  of  the  obligations  of  science  to  glass  ;  but  it  is  not 
theoretical  science  alone  that  is  indebted  to  the  glass-maker.  The  sailor 
on  the  outlook,  the  mariner  doubtful  of  his  latitude,  the  sentinel  at  his 
post,  the  engineer  planning  a  siege,  the  general  guiding  a  battle,  the 
surveyor  mapping  out  the  globe,  the  engraver,  the  watchmaker,  and 
many  other  practicist  on  the  great  and  small  scale,  are  beholden  to  the 
glass  of  their  telescopes,  sextants,  theodolites,  and  magnifying  lenses,  for 
the  success,  not  to  say  the  perfection  of  their  arts.  The  health  and 
beauty  of  the  whole  community  are  ministered  to  hy  the  large  modern 
transparent  window,  the  glass  lamp-shade,  and  glass  drinking-vessel, 
and  its  beauty  is  especially  cared  for  by  the  modern  looking-glass. 

It  is  curious,  indeed,  to  see  how  many  useful  objects  appropriate  to 
themselves  as  sufficiently  distinctive  the  one  word  "glass."  The  thirsty 
man  calls  his  drinking-vessel  a  glass.  The  sailor  looks  out  for  his  land- 
marks with  a  glass.  The  beauty  gazes  into  a  glass.  Best  of  all,  the 
otherwise  blind  man,  grateful  to  the  special  artist  we  are  praising  for 
his  gift  (with  reverence  I  use  the  words)  of  "  eyes  to  the  blind,''  calls  his 
spectacles  "glasses." 

Lastly,  if  we  do  not  yet  see  winter  gardens  domed  with  glass,  where 
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invalids  may  realise  a  Madeira  at  home,  or,  at  least,  teowawAy  thdr 
resDixatoro,  and  be  foi^etf  ul  of  the  east  wind ;  at  all  events  we  have  our 
Crystal  Palaces,  which  more  than  most  human  productions  teisenibliB 
divine  ones,  inasmuch  as  they  are  at  once  as  perfect  as  mechanical  wdrks 
and  pieces  of  engineering,  as  they  are  as  works  of  beauty. 

Whilst  in  the  Crystal  Palace  the  loVer  of  mathematioal  precidon  in 
squaring  sheets  of  glass,  and  in  piecing  them  together  in  multiples 
the  dimensions  of  each  single  sheett,  aiid  the  delighted  calculator  of  the 
proper  length,  breadth,  and  thickness  of  iron  pillars,  cross-ties,  and 
girders,  might  enjoy  himself  to  the  fall ;  the  artist,  blind  to  th^  things 
which  he  could  not  see,  though  liis  eyes  were  open,  might  admire  the 
beautiful  result,  for  him- as  causeless  aS  the  glory  of  a  fiower,  "which, 
nevertheless,  is  realised  in  oonformity  with  mathematical  and  nume'rieal 
latvs,  as  much  more  rigid  than  those  observed  in  the  construction  of  a 
Crystal  Palace  as  the  glory  of  a  flower  exceeds  the  glory  of  the  grandest 
edifice  that  nian  can  plan. 

Had  I  been  privileged,  as  some  of  my  friends  were,  to  wilk  alone  by 
midsummer  twilight  through  the  long  ai«l6s  and  arcades  of  the  first  and 
most  famous  Crystal  Palace  of  1851, 1  should  not  have  paced  its  Solitaiy 
courts  without  thinking  of  it  as  an  emblem  of  this  earth,  with  its  over* 
arching,  half^rerealing,  half-concealing  sky,  or  without  remembering 
that  St.  Paul,  spanning  by  a  divine  standard  the  horizon  of  man's 
knowledge  in  all  directions,  declared  that  here  we  see  through  (or  in) 
a  glass  darkly."  Hiis  e*rth  is  for  the  indastrial  man  a  transparent  bee- 
hive ;  for  the  SBsthetical  man,  a  covered  garden  and  green-house,  ftill  of 
flowers,  and  statues,  and  birds  of  song ;  for  the  scientific  man,  a  dark 
diving-bell,  with  mere  eyelets  to  admit  the  light,  lying  at  the  bottom  of 
the  ocean,  which  he  longs  to  explore  ;  and  for  all  men,  however  thin 
and  invisible  the  -walls  at  times  may  appear,  it  is  a  prison ;  and,  aa 
Shelley  sang— 

*'  Life,  like  a  dome  of  many-coloured  glass, 
Stains  the  white  radiance  of  Eternity^ 
Until  Death  tramples  it  to  fragments." 

Such  are  some  of  the  modes  in  which  the  glass  objects  collected  in 
an  Industrial  Museum  might  instruct  and  interest  its  visitors,  whatever 
their  tastes  or  inclinations. 

Pottery  would  have  equally  served  to  illustrate  the  idea  and  aims  of 
such  a  museum.  It  takes  its  name  from  the  word  "  pot,*'  by  which  is 
generally  understood  a  cooking-vessel ;  but  in  its  earlier  and  quite 
innocent  meaning  it  signified  a  drinking  vessel,  and  is  connected  with 
our  terms  "  potion*'  and  "  potation."  The  French  have  borrowed  from  the 
Greeks,  and  transferred  to  us  the  tenn  "  Ceramic,**  to  denote  the  art  of  the 
potter.  If  those  philologists  are  right  who  derive  this  word  from  the 
ancient  Hellenic  name  of  a  horn,  Le.  a  drinking  horn,  then  potter's  art 
and  Ceramic  art  have  exactly  the  same  signification.  But  both  these 
derivations,  favoured  by  the  French  writers  on  the  ait  under  notice, 
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are  disaUowed  by  our  ablest  English  classical  sohalars*  We  h^ve,  ceiv 
tainly,  from  the  Latin  the  term  "  fictile"  art,  ia  allusion  to  the  great 
phistkity  of  unbaked  clay, 

■Fictile  ia  the  best  title,  if  we  are  to  employ  a  foreign  word,  not  very 
familiar  to  alL  This  I  am  slow  to  do,  but  we  have  scarcely  a  choice,  for 
no  adjective  is  readily  derivable  from  the  word  "  pottery,*'  whilst  such 
ask  adjective  is  often  needed. 

The  plasticity  of  wet  clay  is  its  characteristic  property,  and  permits 
it  to  be  moulded  into  all  shapes.  The  potter  from  the  oldest  times  has 
turned  this  to  ample  account  by  that  very  ancient  machine,  the  potter's 
wheel,  of  whieh,  did  time  permit,  I  could  say  much,  I  will  only  ob- 
serve on  the  whole  subject  that^  keepuig  to  our  own  old  English  word 
"  pottery,"  we  include  under  it  two  things,  najaely,  earthenware,  earth 
or  elay  (aalieate  of  alumina),  baked  in  the  sun,  or  burned  in  the  kiln, 
add  china  or  porcelain.  The  last  word  is  said  to  be  derived  through 
the  Portuguese,  from  the  same  Latin  root  which  yields  om  English  term 
pork.  .  The  Portuguese,  alter  their  discovery  of  the  passage  to  the  East 
round  the  Cape  of  Good  Hope,  brought  the  fictile  productions  of  China, 
for  the  first  time,  largely  to  Europe.  They  called  the  material  of  those 
wares  porcelain,  from  its  surface  and  polish  resembling  those  of  certain 
shells  belonging  to  the  genus  Cypreea,  often  seen  on  our  mantelpieces, 
aud  familiar,  probably  to  all,  as  represented  by  the  common  cowry. 
These  shells  they  had  long  been  in  the  habit  of  likening  to  young  swine, 
and  to  them  they  also  likened  the  porcelain  cups,  which  they  thought 
resembled  them. 

By  a  curious  coincidence  we  have  long  been  in  the  custom  in  Scot-* 
land  of  applying  the  term  **  pdg"  to  a  stoneware  vessel ;  a  use  of  the 
word  which  surprises  an  Englishman,  and  still  more  an  Irishman,  but 
would  probably  please  a  Porttiguese.  Our.  Scotch  term,  which  is  not 
generally  associated  with  the  notion  of  an  animal,  is  said  to  be  of 
Celtic  origin,  but  this  seems  scarcely  reconcileable  with  its  wide  em- 
ployment in  our  Lowlands,  where  I  believe  it.  is  more  familiar  than  in 
the  QaeUc  districts  of  the  country.  Be  this  as  it  may,  we  can  find  an 
expressive  English  term  for  china  or  porcelain.  Earthenware  is  other- 
wise clayware,  clay  or  crumbled  felspar  (silicate  of  alumina), 
thoroughly  dried,  and  intesely  heated,  but  not  luaed  or  vitrified.  Porce- 
lain is  clay  and  glassware,  i.e.,  clay  and  vitreous  matter  (which  may  be 
of  many  kinds)  incorporated,  and  heatecf  till  they  are  semifiised  into  a 
mass,  which  combines  the  opaque  rigidity  and  earthiness  of  the  clay, 
with  the  transparency  and  elasticity  of  the  glass.  Between  indurated 
earth,  such  as  we  have  in  a  fiower*pot,  and  perfect  glass,  we  may  pro- 
duce by  suitable  mixtures  a  very  large  number  of  ^intermediate  "  wares," 
admitting  of  almost  endless  modifications,  and  oi  application  to  as 
many  arts. 

Under  clay,  and  the  alumina  (oxide  of  aluminium)  which  occurs  in 
it,  large  reference  might  be  made  to  the  applications  of  compounds  of 
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alumina  in  dyeing  and  pigment  niaking,  but  I  will  only  make  a  ie£Br- 
ence  to  the  metal  of  clay,  alrmiinium.  Take  from  the  non-silicions 
earth  (alumina),  which  is  one  of  the  two  eonstituentB  of  clay^  its  oxygen, 
and  a  metal  remains,  aluminium.  It  is  most  easily  prepared  irom  a 
beautiful  mineral  called  cryolite,  from  its  resemblance  to  ice,  and  con- 
taining the  metal  united  with  sodium  and  ihiorine.  Aluminium  is 
spoken  of  as  rivalling  silver  in  brilliancy ;  but  those  who  wish  it  to  pass 
for  such  would  do  well  to  recall  what  Caleb  Balderstone  eaid,  when  he 
tried  to  make  the  polished  pewter  flagons  of  the  Master  of  jElavenswood 
pass  for  plate — I  think  it  may  do ;  I  think  it  might  pass,  if  they 
whma  bring  it  ower  muckle  in  the  licht  oi  the  window."  Aluminium  cer- 
tainly more  resembles  tin  or  pewter  than  silver  in  Instre.  Its  better  qua- 
lities are  its  little  liability  to  tarnish,  and  consequent  cleanliness,  its  great 
lightness,  which  places  it  for  the  present,  so  far  as  many  useful  purposes 
are  concerned,  above  all  the  other  metals,  and  its  remarkable  sonorous^ 
ness,  which  gives  it  a  peculiar  value  as  a  material  for  bells,  gongs,  and 
muBical  instruments.  Should  it  hereafter  be  used  instead  of  silver  for 
table  services,  it  will  be  curious  to  consider  Kow  little  at  any  time  has 
been  the  difference  between  the  poor-man*s  stoneware  platter  and  the 
rich  man's  plate.  In  the  platter  there  are  two  metals  united  with  oxygen 
in  the  plate,  one  which  is  &ee.  It  is  not  improbable  that  the  two  metals 
in  question,  aluminium  and  silicium,  will  hereafter  rival  silver  in 
ecQnomic,  if  not  in  monetary  value.  But  to  such  speculations  of  indus- 
trial science  there  is  no  end. 


HISTORY  OF  THE  GOLD  DISCOVERIES  IN  NEW  ZEALAND. 

The  early  history  of  the  discovery  of  gold  in  New  Zealand  is  enve- 
loped in  a  good  deal  of  uncertainty.  It  is  somewhat  singular  that  the 
Maoris,  sprung  as  they  are  supposed  to  be  from  the  Asiatics  of  the 
Indian  Ajchipelago,  have  no  traditionary  knowledge  of  the  precious 
metals,  nor  do  ornaments  of  gold  or  silver  appear  at  any  time  to  have 
been  in  their  possession.  There  is,  therefore,  fair  ground  for  snpposing 
that  Europeans  were  the  first  to  discover  gold  in  New  Zealand — or  at 
least  the  first  to  make  any  practical  use  of  the  discovery.  Ajs  far  as  the 
records  of  the  colony  go,  gold  may  be  said  to  have  been  first  discovered 
in  New  Zealand  in  1842,  by  a  small  exploring  party  nnder  Captain 
Wakefield,  while  engaged  in  examining  the  country  in  Massacre  Bay  for 
coal  and  limestone.  Several  specks  of  gold,  in  quantities  sufficient  at 
the  present  day  to  cause  a  large  "  rush,"  were  found,  but  the  discovery 
seems  to  have  been  regarded  as  simply  an  interesting  and  curioos 
accident.  When  the  party  returned  to  Nelson  and  mentioned  having 
found  gold,  the  story  was  not  considered  entitled  to  much  credit  or  im- 
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poitance,  and  no  attempt  \ra8  made  to  y«nfy  the* statement  It  is  a 
singular  fact  that  although  the  coal  and  limestone  deposits,  in  the 
vicinity  of  which  the  particles  of  gold  had  been  found,  were  afterwards 
worked  by  the  settlers,  no  farther  auriferous  indications  were  noticed  by 
the  workers,  who  probably  had  not  cared  to  remember  the  story  told  by 
Captain  Wakefield's  party  ;  and  it  was  not  until  fourteen  years  after- 
wards that  the  attention  of  the  colonists  was  again  drawn  to  this  locality 
as  a  gold-bearing  distriot 

From  1842  until  nearly  ten  years  afterwards,  the  history  of  the  gold 
discoveries  is  very  vague.  A  Mr.  Palmer,  an  old  settler  in  the  Province 
of  Otago,  informed  Mr.  Pyke,-  the  Secretary  of  the  Otago  Gold  Fields 
Department,  that  many  years  prior  to  the  settlement  of  that  Province 
in  1848,  a  native  chief,  Tuawaiki  by  name,  had  assured  him  that  far  in 
the  interior  "  plenty  /erro,"  or  yellow  stone,  similar  in  appearance  to  the 
seals  worn  by  the  white  men,  could  be  obtained  The  country  of  the 
Upper  Molyneux  or  Clutha  River  was  also  indicated  by  the  Maori,  as  a 
locality  in  which  the  ferro  could  be  found.  It  is  difficult  to  reconcile  this 
story  with  the  singular  ignorance  of  the  uses  and  value  of  gold  enjoyed 
by  the  Maoris.  In  every  country  where  gold  has  been  found  to  exist— 
at  any  rate,  in  such  quantities  as  to  occasion  Temark-^e  invariably  find 
that  the  native  inhabitants  have  made  some  use  of  the  metal,  generally, 
if  not  always,  as  an  article  of  ornament.  The  Maoris  are  not  indifferent 
to  the  ad(»iunent  of  their  persons,  and  we  know  that  in  the  case  of  the 
"  poenamu,"  or  green-stone,  they  took  considerable  pains  to  procure  sub- 
stances adapted  to  ornamental  purposes.  We  are  inclined  to  consider 
Tuawaiki*s  story  as  somewhat  legendary. 

Few  persons,  in  speaking  of  the  gold  fields  of  New  Zealand,  possess 
a  full  knowledge  of  their  extent  and  importance,  and  stni  less  of  the 
history  of  gold  discoveries  in  this  colony.  It  is  not  too  much  to  say  that 
New  Zealand,  in  comparison  to  its  area,  is  more  extensively  auriferous 
than  any  known  gold-bearing  country.  From  Coromandel  down  to  the 
mouth  of  the  Molyneux  River,  or  for  a  distance  of  a  thousand  miles,  gold 
is  found  in  greater  or  less  quantity,  at  various  points.  The  progress  of 
discovery  has  been  far  greater  in  the  Middle  Island,  but  there  is  every 
reason  to  believe  that  when  the  alluvial  plains  and  fiats  of  the  Thames 
and  Waikato  rivers  are  thrown  open  to  the  researches  of  the  gold- 
seeker,  gold  fields,  rivalling  those  of  Otago,  will  be  discovered. 

Gold  is  now  being  successfully  worked  in  several  parts  of  the  colony. 
At  Coromandel,  in  the  Province  of  Auckland ;  at  Massacre  Bay,  and  in 
the  Buller  Wanganui,  Lyell,  and  Wangapeka  rivers,  in  the  Province  of 
Nelson  ;  at  Teramakau,  on  the  West  Coast  of  Canterbury  ;  and  over  a 
very  considerable  area  of  the  Province  of  Otago. 

The  year  1852  was  marked  by  the  discovery  of  gold  almost  simul- 
taneously at  opposite  ends  of  the  colony,  viz.,  at  Auckland  and  Otago. 
By  this  time  the  important  discoveries  in  California  and  Australia  had 
imparted  an  increased  value  to  the  vague  statements  of  the  Maori  and 
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earlier  European  inhabitants  of  New  Zeaiaod,  and  many  attempts  wear^ 
made  to  disoover  the  aniiferoiiB  indfcotions  zepoarted  to  exist.  In  Maidi, 
a  party  of  five  Europeans)  one  of  whom  had  worked  for  gold  in 
CMifomia,  started  in  a  whale  boat  up  the  Molyneux  Bi vermin  search: for 
gold.  They  had  been  induced  to  this  expedition  by  the  reports  of  soxuB 
Maoris.  The  account  of  this  expeditif>n  is  thus  given  by  one  of  the 
individuals  engaged  in  it^  Mr.  T.  B.  Archibald,  of  Pomahaka 

Nearly  all  the  Maori  residents  at  the  Molyneux,  at  the  time  of  our 
excursion,  were  strangers,  having  been'  only  a  few  years  in  the  place* 
There  were  only  a  man  and  woman  who  knew  the  country  1)etweeii  the 
mouth  of  the  river  and  the  Lakes.  The  man,  Baki  Kahi,  had  redded 
on  the  Wakatipu  Lake,  but  htd  left  many  years  ago.  He  left  a  brother, 
who  had  two  wives,  behind  and  Who,  he  said^  wdre  the  only  Maoiris  in 
the  interior.  He  told  me  he  onoe  picked  up*  a  piece  of  'aimon ' .  (gold) 
about  the  size  of  a  small  potato  on  the  banks  of  the  Molyneux,  but  did 
not  know  its  value,  and  he  threw  it  into  the  rivtar.  They  told  us  they 
had  seen  the  email '  simon  *  on  the  aides  of  the  river,  where  three  canoes 
had  been  lying.  On  seeing  a  small  sample  of  gold  (which,  I  think,  Mr. 
Meredith  brought  down  fram  Tasmania,  about  the  beginmng  of  1S52), 
the  natives  were  the  more  convinced  we  should  find  it  in  the  sands  of 
the  Molyneux.  As  some  of  us  were  on  the  eve  of  starting  for  Australia, 
we  thought  we  would  give  the  river  a  trial  first,  more  especially  as  we 
had  the  services  of  a  Californian  miner,  who  had  left  a  whaling  vessel 
in  the  bay.  We  made  a  party  of  firee,  and  started  np  the  river  in  March, 
1862,  in  a  whale  baat  which  I  brought  from  Dunedin.  We  prospected 
t)xe  bars  and  banks  of  the  river,  as  far  as  a  creek,  now  named  the 
Beaumont.  As  none  of  us  knew  anything  about  gold-seeking,  eixoept 
the  American,  and  getting  nothing  more  than  the  color,  we  resolved  to 
return,  after  having  nearly  a  three  weeks'  ci;ui8e  ;  the  more  so,  as  the 
river  seemed  a  succession  of  mpids,  which  it  was  dif&cult  to  get  the  boat 
through.  If  our  Californian  miner  had  been  the  practical  man  he 
represented  himself  to  be,  I  have  no  doubt  we  should  have  been,  suc- 
cessful at  least  in  getting  a  good  prospect." 

In  the  same  year,  several  spedmens  of  quartz,  supposed  to  be  auri- 
ferous, were  sent  from  Otago  to  the  New  Zealand  Society  at  WellingtoiL ; 
but  after  a  careful  analysis  only  a  few  specks  could  be  found,  and  the 
opinion  was  expressed  that  the  discovery  was  of  no  value.  The  dlscoveiy 
of  gold  at  Coromandel  in  this  year  (1862)  was  of  much  greater  im- 
portance, and  attracted  considerable  attention  throughoirt  &e  colony. 
Small  pieces  of  gold  were  found  in  a  stream  running  into  Coromandel 
B  ly,  and  further  search  revealed  the  existence  of  other  strong  indications 
of  the  auriferous  nature  of  the  ground.  There  were  numy  persons  living 
in  Auckland  who  hud  worked  in  the  gold  fields  of  Victoria,  aud  they 
immediately  conceived  that  the  glories  of  Bendigo  and  Ballaarat  were 
to  be  reproduced  at  Coromandel.  Auckland  went  wild  with  excitement, 
and  a  great  rush  of  people  took  place  to  the  locality  of  the  new  dis- 
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eovery*  Bat  tke  work  of  proapecting  was  ehecked  bj  the  opposition  of 
the  natives  to  whom  the  land  in  the  Ooromandel  district  belonged.  The 
Maoris  looked  with  great  disfayonr  on  this  sudden  invasion  by  a  host  of 
tinpnucipled  and  unscrupnloaa  diggfus,  and  at  onee  jirolubited  the 
Siuropeans  coming  on  the  land  to  search  for  gold.  Serious  complications 
would  have  arisea  had  not  Sir  Qeorge  Grey,  then  Qovernor  of  the 
colony,  eucceeded  in  condudmg  an.  arrangement  with  the  natives,  by 
which,  for  a  certain  payment^  the  periiission  to  dig  for  gold  was  given. 
But  beyond  a  very  partial  examination  of  the  district,  nothing  was  done 
to  develop  the  supposed  aucifearous  cfssources  of  Ooromandel ;  and  the 
excitemeint  died  out  almost  as  speedily  as  it  had  arisen.  Gold  was 
found,  it  is  trae^  but  its  possession  was  only  secured  at  a  cost  of  labour 
and  appfiances  exceeding  the  value  of  the  metal  obtained.  Some  1,100 
ounces  dP  gold  were  thus  procured  after  much  trouble  and  great  outlay. 
Of  course  this  process  was  too  unprofitable  to  last,  and  the  diggings 
became  quickly  deserted.  It  is  believed  that  the  natives  continued  to 
find  gold  in  the  district  after  its  desertion  by  the  Europeans,  but  nothing 
like  a  systematic  search  was  made.  Occasional  visits  were  paid  by  some 
of  the  more  ardent  believers  in  the  gold-bearing  character  of  the  district, 
and  specimens  of  auriferous  quartz  were  frequently  brought  surrep- 
titioualy  to  Auckland,  where,  however,  they  served  only  afi  interesting 
additions  to  geological  cabinets,  all  public  excitement  on  the  subject 
having  subsided. 

In  1856,  Nelson  was  again  the  scene  of  further  gold  discoveries,  gold 
having  been  found  in  the  Motueka  district.  This  time  the  rumoured 
discovery  of  the  precious  metal  was  eagerly  caught  up,  and  a  large 
number  of  anxious  gold-seekers  at  once  rushed  to  the  spot  But  the 
gold  was  found  to  be  exceedingly  minute  in  quantity,  and  quite  unre- 
munerative  to  work,  consequently  the  diggers  were  not  long  before  they 
left  the  place,  and  Nelson  again  subsided  into  its  wonted  quiescent 
state. 

In  the  same  year,  Mr,  C.  W.  Ligar,  then  th«  Surveyor-Qeaeral  of 
New  Zealand,  and  who  at  present  fills  a  similar  position  in  the  colony 
of  Victoria,  wrote  officially  to  the  then  Superintendent  of  Otago 
(Captain  W.  Cargill)  stating  that  during  a  visit  to  the  south  part  of 
Otago  he  had  found  gold  very  generally  distributed  m  the  gravel  sand 
of  the  Mataura  River,  and  expressing  the  opinion  that  a  remunerative 
gold  field  existed  in  that  locality.  Strange  as  it  may  seem,  the  Pilgrim 
Fathers  of  Otago  paid  no  particular  attention  to  Mr.  Ligar*s  statement, 
and  it  appears  to  have  attracted  but  little  notice  at  the  time  anywhere. 
Later,  Mr.  Thomson,  the  Provincial  Surveyor  of  Otago,  whilst  engaged 
on  a  reconnaissance  survey  of  the  Province,  found  gold  distributed  over 
several  localities,  but  he  expressed  the  opinion  that  it  did  not  exist  in 
sufficient  quantity  to  pay  tor  working. 

In  the  early  part  of  1867,  the  Massacre  Bay  district,  in  the  Nelson 
Province,  again  excited  public  attention,  gold  having,  it  was  allied, 
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been  found  in  payable  qnantitieB  not  far  from  the  deserted  diggings  of 
Motneka.  The  new  discovery  was  made  by  a  storekeeper  in  N^dson, 
who,  in  company  with  a  man  who  had  had  some  experience  in  gold 
mining  in  Australia,  visited  Aorere  to  prospect  for  gold,  induced  thereto 
by  a  reward  of  600?.,  which  the  Nelson  merchants  had  offered  for  the 
discovery  of  a  payable  gold  field.  The  two  adventurers  found  gold 
readily  in  most  of  the  gullies  and  places  that  they  tested,  and  some  three 
or  four  ounces  were  brought  back%)  Nelson.  The  discovery  having  been 
made  known,  a  considerable  number  of  persons  iloeked  to  the  place,  and 
a  systematic  search  took  place,  which  was  attended  with  considerable 
success.  The  population  rapidly  increased,  and  within  three  or  four 
months  of  the  discovery,  about  1,000  persons  were  working  on  the  spot 
A  township  sprung  up,  and  in  an  incredibly  short  space  of  time,  shops, 
stores,  and  hotels  were  erected,  and  a  Custom  House  established.  Bat 
during  the  summer  months  no  provision  had  been  made  for  the  ensuing 
winter.  There  were  no  roads,  and  the  communication  with  Nelson  was 
unfrequent  and  tedious.  When  winter  arrived,  it  found  the  miners 
utterly  unprovided  i^ainst  its  severities,  and  great  distress  ensued. 
Numbers  left,  and  a  temporary  falling  off  in  the  yield  of  gold  caused  a 
partial  rush  from  the  place,  and  although  fair  average  returns  continued 
to  be  made,  the  population  never  again  reached  its  former  number. 
Some  estimate  may  be  formed  of  the  extent  and  value  of  these  diggings 
from  the  fact  that  up  to  the  1st  October,  1868,  16,473  ounces  of 
gold,  the  produce  of  this  gold  field,  passed  through  the  Custom  House. 

The  richest  diggings  on  the  Aorere  gold  field  were  on  the  Slate 
Eiver,  a  stream  which  takes  its  rise  in  the  Anatoki  range,  and  afterwards 
falls  into  the  Aorere.  On  each  side  of  the  river  are  high  precipitous 
banks,  composed  of  slate,  quartz,  and  granite  rocks,  400  or  500  feet 
high,  and  mostly  clothed  with  dense  forest  to  the  water's  edge.  The 
river  bed  was  filled  with  huge  boulders,  lying  on  the  top  of  ridges  of 
slate,  which  run  across  the  river,  and  it  was  in  these  ridges  or  crevices, 
in  yellow  gravel,  that  the  heaviest  gold  was  found.  The  cases  of 
individual  success  were  numerous  and  brilliant,  some  lucky  miners 
getting  as  much  as  a  pound  weight  per  day.  The  gold  was  traced  up 
into  the  Anatoki  or  Snowy  range,  and  heavy  nuggets  found. 

In.  the  latter  part  of  1857,  the  Provincial  Government  of  Otago,  in^ 
fluenoed  by  the  rumour  of  the  existence  of  gold,  offered  a  rewatd  of  5002. 
for  the  discovery  of  a  payable  gold  field.  It  is  curious  to  note  what  the 
idea  of  a  payable  "  gold  field  was.  The  conditions  of  the  reward  were 
to  the  following  effect : — One  moiety  of  the  reward  to  be  paid  when  a 
quantity  of  gold  exceeding  100  oz.  should  have  been  brought  to  Dunedin 
or  exported  from  the  Province  within  any  one  year,  and  the  balance  of 
the  reward  to  be  paid  when  500  oz.  should  have  been  exported.  Singu- 
larly enough,  this  reward  had  hardly  been  announced,  when  Mr.  R. 
Gillies,  Sub-Assistant  Surveyor,  wrote  stating  that  he  and  party  had 
found  gold  in  a  creek  running  between  the  Waikioi  and  Makerewabuah, 
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and  emptying  itself  into  the  Makerewa.  Their  attention  was  diawn  by 
the  very  large  amount  of  mica  mixed  with  the  quartz  gravel,  iron-sand, 
and  blue  clay  forming  the  bed  of  the  creek.  Mr.  Assistant-Surveyor 
Garvie  also  contoned  about  this  time  the  existence  of  gold  in  Otago. 
During  a  reconnaisance  survey  of  the  south-eastern  district  of  the  pro- 
vince, he  foimd  traces  of  gold  in  the  gravel  and  sand  of  several  streams 
and  rivers.  One  of  the  survey  party  happened  to  have  previously 
worked  on  the  Australian  gold  fields,  and  his  experience  was  of  consider- 
able value  in  the  searches  that  were  made.  The  gold  found  was  small 
and  scaly,  and  the  opinion  was  expressed  that  it  existed  in  several  loca* 
lities  in  payable  quantity.  It  was  ascertained  that  a  man  named  Peters 
had  for  some  time  been  engaged  in  obtaining  small  quantities  of  gold 
from  the  sands  of  the  Tokomairiro  River,  now  known  as  the  Woolshed 
Diggings,  and  from  which  large  quantities  of  gold  have  been  taken. 

In  March,  1858,  Mr.  Garvie  brought  down  to  Dunedin  some  speci- 
mens of  gold  which  he  had  obtained  in  the  neighbourhood  of  the  Dunstan 
ranges.  The  gold  was  mixed  with  iron-sand  and  oxide  of  tin,  and 
found  in  every  dishful  of  earth  they  washed.  And  yet  this  district  was 
the  site  of  Hartley  and  Reilly's  great  discovery  four  years  afterwards. 
On  the  23rd  of  the  same  month,  Mr.  Garvie  wrote  as  follows  to  the  Chief 
Surveyor  of  Otago  "  I  have  the  honour  to  inform  you,  that  while 
engaged  in  the  survey  of  the  Tuapeka  country,  one  of  the  men  belonging 
to  my  party  discovered  gold  to  be  pretty  freely  distributed  even  among 
the  surface  gravel  near  the  mouth  of  this  stream."  Still  no  public 
interest  appeared  to  be  felt  in  the  discovery.  Well  might  the  local 
newspaper  comment  on  the  strange  apathy  of  the  people.  During  thia 
year  (1858)  gold  was  also  found  in  the  Lindis  Biver,  in  the.  north-eastern 
pai-t  of  Otago, 

The  Nelson  gold  fields  were  tolerably  prosperous  during  the  year, 
but  a  prevalence  of  very  heavy  floods,  which  swept  away  the  tools  and 
i^pliances  of  the  miners,  interfered  considerably  with  mining  operations, 
and  the  yield  of  gold  fell  off.  Still  fresh  discoveries  continued  to  be 
made,  and  great  confidence  was  expressed  in  the  permanency  of  the 
diggings.  In  the  early  part  of  1859,  several  large  nuggets  were  found 
in  the  Rocky  River,  weighing  from  two  to  nine  ounces.  In  March,  gold 
was  found  on  the  Waikaro,  tor  a  distance  of  nearly  twenty  miles  along  . 
the  bed  of  the  river.  During  1860,  the  population  on  the  Aorere  gold 
fields  suffered  considerable  diminution,  and  although  the  yield  of  gold 
bore  a  very  satisfactory  proportion  to  those  engaged  in  the  pursuit,  there 
was  no  excitement,  and  but  very  little  attention  was  paid  to  the  diggings 
out  of  the  Nelson  Province. 

In  March,  1861,  gold  was  found  in  sufficient  quantity  to  create 
excitement,  by  a  number  of  road  makers,  in  the  River  Lindis,  a  tributary 
of  the  Molyneux  River,  in  the  Otago  Province.  The  gold  found  con- 
sisted of  lai^e,  water-worn  nuggets  about  the  size  of  a  bean.  Immediately 
on  the  discovery  being  made  public  a  considerable  number  of  persons 
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abandoued  their  oxdinaiy  etaploymeQts  for  l^e  more  tempting  and 
exciting  pursuit  of  gold-fieeking.  Some  three  or  four  hundred  people 
inoceeded  to  the  Sicene  of  the  new  discQverj,  but  only  a  small  proportion 
obtained  any  gold  worth  the  labour  and  expense  of  procuiiiig,  and  in  a 
short  time  the  diggings  were  deserted  by  all  but  a  few  experianced 
hands,  who  managed  to  earn  good  wages.  Just  about  this  time  gold  was 
discovered  on  the  Kakanui,  and  also  near  Moeraki.  The  credit  of  dis- 
covering gold  in  the  Lihdb  was  claimed  by  a  man  named  M^Intyre^who 
was  induced  to  search  for  it  in  consequence  of  the  resemblance  the 
district  bore  to  the  gold-bearing  regions  of  OaXLfornia,  where  he  had  ,pre-- 
viously  worked.  He  found  gold  in  smiall  quantities  •  &om  the  Lindis> 
River  to  the  Hamea  Lake.  In  the  early  part  of  this  year  (1861)  the 
Nelson  gold  fields  again  attracted  the  notice  of  the  colonists  The  older 
diggings  were  yielding  eatiafactorily^  and  several  important  new  dis- 
coveries were  made.  The  Wangapeka  River  was  found  to  be  gold- 
bearing,  and  the  reports  spread  concermi^  its  auriferous  character  caused 
great  excitement  throughout  the  colony.  The  season  was,  however, 
unfavomable  for  mining  operations,  and  the  real  value  of  the  discovery 
was  not  ascertained  for  some  time  afterwards.  News  was  also  received 
of  the  discovery  of  gold  on  the  west  coast,  some  Mams  having  brought 
to  Nelson  27  ounces  of  gold  procured  In  the  most  primitive  manner- 
These  natives  had  picked  up  a  slight  knowledge  af  gold  mining  on  the 
Aorere  gold  field,  and  on  returning  to  visit  their  settlement  on  the  west 
coast  they  had  fossicked  about  the  banks  of  the  River  BuUer,  and  found 
gold  without  much  difficulty.  The  gold  was  found  about  25  miles  from 
the  mouth  of  the  river.  Thifi  statement  produced  great  excitement 
amongst  the  Nelson  people,  and  despite  the  very  difficult  nature  of  the 
country  between  Nelson  and  the  Buller,  and  the  approach  of  winter,  a 
number  of  adventurous  miners  set  out  for  the  scene  of  the  new  dis- 
covery. 

In  the  month  of  June,  1861,  a  discovery  was  made  in  the  Province 
of  Otago  which  was  destined  to  exercise  an  enornK>us  influence  on  the 
future,  not  only  on  the  whole  of  that  Province,  but  of  the  whole  colony 
of  New  Zealand.  Mr.  Gabriel  Reid  had  been  led  b}'  curiosity  to  attempt 
to  verify  the  reported  presence  of  gold,  and  in  the  course  of  his  pro* 
specting  expedition  had  examined  the  ravines  and  tributaries  of  Uie 
Waitabuna  and  Tuapeka  rivers.  His  only  tools  were  a  tin  dish  and 
butcher^s  knife,  but  in  one  place  he  succeeded  in  collecting  seven  oxmces 
of  gold  for  ten  hours*  work,  and  obtained  gold  iu  payable  quantities  in 
various,  creeks  and  gullies.  At  first  Mr.  Read's  statements  were  received 
with  a  good  deal  of  incredulity,  but  further  investigation  proved  their 
correctness.  The  most  promising  indications  were  foimd  in  the  valley 
of  the  Tuapeka  River,  as  much  as  seven  j)ounds  weight  being  procured 
by  one  party  in  a  few  days  with  the  most  simple  appliances.  The 
existence  of  a  rich  gold  field  on  this  spot  was  so  conclusively  established 
that  the  Provincial  Government  felt  justified  in  giving  official  publicity 
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to  the  feet,  and  immediate  measures  were  taken  for  developing  the 
district  and  for  the  preservation  of  drtler.  Of  thie  results  of  this  pub- 
licity much  need  not  be  said,  as  all  who  then  lived  in  New  Zealand  will 
remember  the  excitement  created,  and  the  commotion  into  which  the 
colony  was  thrown.  The  purpose,  of  this  article  is  more  particularly  to 
trace  the  more  important  discoveries  of  gold  which  have  from  time  to 
tmie  been  made  in  various  parts  of  New  Zealand.  Following  rapidly  on ' 
the  discoveries  of  Gabriel  Read  came  several  others  of  minor  note,  and 
in  the  early  part  of  1862  discoveries  of  gold  were  made  on  the  Waipori 
River  and  its  tributaries,  and  those  of  Mount  Highlay  and  Shag  River. 
Bu*  in  August  of  that  year  a  discovery  was  made  public  surpassing  in 
importance  even  that  by  Giabriel  Read.  Two  men,  named  James 
Hartley  and  David  Reilly,  both  of  whom  had  worked  for  gold  in  Cali- 
fornia, and  one  of  whom.  Hartley,  was  a  most  iritellSgent  American,  and 
of  great  experience  in  gold  mining,  set  out  in  the  month  of  February 
on  a  prospecting  tour  up  the  Molyneux  River.  It  appears  that  they 
were  led  to  this  expedition  by  the  striking  resemblance  the  country  of 
the  Upper  Clutha  (or  Molyneux)  bore  to  the  gold-b(^aring  districts  of 
Oalifdrnia  and  British  Columbia.  Their  expedition  was  a  baiai  dous  one. 
The  country  was  difficult  to  traverse,  desolate,  and  inhabited  only  by  a 
few  shepherds,  living  miles  apart  from  each  other.  The  prospectors  had 
to  use  the  double  precaution  of  providing  a  sufficient  stock  of  supplies 
for  the  expedition,  and  of  not  taking  with  them  such  a  quantity  as 
would  rouse  the  suspicions  of  men  who  like  themfeelves  were  on  the 
look-out  for  fresh  diggings.  However,  they  started,  and  amidst  hardships 
and  difficulties  of  no  common  kind  they  penetrated  the  country  of  the 
Upper  Molyneux.  And  richly  were  they  rewarded.  They  found  gold 
literally  paving  the  bed  of  the  river,  and  without  trouble  and  with  the 
simplest  apparatus  they  dbtained  a  golden  harvest.  "  We  had  nothing 
to  do,"  said  Hartley,  "  but  to  set  the  cradle  at  the  edge  of  the  river  and 
keep  it  going  from  morning  to  night,  as  one  Could  get  dirt  to  feed  the 
cradle  as'fast  as  the  other  could  wash  it.  Several  times  did  their  pro- 
visions run  out,  and  they  had  to  resort  to  many  ingenious  shifts  to 
conceal  their  rendezvous  and  occupation.  One  of  the  party  would  set 
oflF  perhaps  to  a  distance  of  fifty,  sixty,  or  oiie  htmdred  miles  for  pro- 
visions, leaving  his  partner  to  go  on  collecting  the  precious  waah-dirt. 
These  men  paid  several  vessels  to  Dunedin  and  other  places  in  order  to 
sell  gold  and  purchase  horses  and  provisions,  but  at  last  varions  signs  of 
their  being  "  watched'*  induced'them  to  return  to  Dunedin  and  endeavour 
to  sen  their  secret  to  the  Government.  In  the  early  part  of  August 
these  men  deposited  in  the  Treasury  at  Dunedin,  a  bag  of  gold  con- 
taining 87  pounds  weight.  They  declined  to  inform  the  gold  receiver 
whence  such  a  splendid  haul  had  been  obtained,  and  led  him  to  imagine 
it  came  from  a  quite  a  diflFerent  locality  to  its  true  origin.  Of  course  the 
gold  receiver  mentioned  the  matter  to  some  one  else,  and  some  one  else 
to  the  newspapers,  and  the  public  of  Dunedin  were  on  the  following 
morning  startled  from  their  propriety  by  the  announcement  in  the  largest 
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type  that  eighty-seven  pounds  weight  oC  gold  had  been  brought  in  from 
somewhere  near  WaikouaitL  The  Goyernment  obtained  the  necessary 
infonuation  from  the  lucky  diseoverers  on  certain  conditions  of  reward. 
As  soon  as  the  locality  of  the  discovery  was  made  public  a  tremendoiu 
"  rush  took  place  thither,  and  in  a  few  weeks  the  banks  of  the  Moly- 
neux  were  lined  for  miles  on  either  side  with  thousands  of  busy  miners. 
The  gold  field  was  named  the  Dunstan,  by  which  it  is  stiU  known.  .Soon 
afterwards  gold  was  found  on  the  Nokomai  River,  and  in  numerous 
streams  and  gullies  branching  from  the  Molyneux* 

In  the  early  part  of  1862,  the  Coronutodel  diggings  again  attracted 
attention.  Some  fresh  discoveries  were  made,  which  established  *he 
auriferous  character  of  the  district,  and  considerable  excitement  in 
Auckland  was  the  result.  As  soon  as  publicity  was  given  to  the  new 
discovery,  a  number  of  miners  at  once  flocked  to  the  spot.  But  the 
natives,  with  whom  at  this  time  the  relations  of  the  Government  were 
not  of  the  most  satisfactory  kind,  warned  the  prospectors  off  the  land, 
an<l  refused  to  allow  gold-digging  to  be  carried  on  in  their  territory* 
Public  meetings  were  held  at  Auckland,  and  the  Government  was  ui^ed 
to  make  arrangements  with  the  native  owners  for  the  working  of  the 
ground.  An  attempt  was  made  by  one  of  the  then  Ministry  to  come  to 
terms  with  the  Maoris,  but  they  demanded  so  exorbitant  a  sum  for  the 
privilege  of  working  on  the  ground,  that  it  was  feared  the  negotiations 
would  have  fallen  throngh.  His  Excellency  Sir  George  Grey,  however, 
was  more  successful,  and  for  an  equitable  consideration  the  natives  con- 
sented to  allow  the  miners  to  work.  A  large  number  of  persons  soon 
assembled  at  Coromandel,  and  numerous  shafts  were  sunk  into  the 
quartz  reefs  with  which  the  district  abounds.  The  peculiar  nature  of 
the  deposit  of  gold,  however,  interposed  great  difficulties  in  the  way  of 
individual  effort,  and  it  was  necessary  to  the  proper  development  of  the 
undoubted  auriferous  resources  of  the  district  that  the  work  should  be 
done  by  means  of  co-operation.  Several  companies  were  formed,  and  the 
results  of  their  exertions,  if  not  positively  remunerative,  were  satis- 
factory, in  so  far  as  proving  the  existence  of  deposits  of  gold  in  sufficient 
quantity  to  pay,  if  worked  cconondcally  and  on  intelligent  systems.  It 
is  a  fact,  however,  that  the  machinery  brought  to  bear  was  of  a  eoarse 
and  imperfect  character,  and  the  various  companies  were  not  strong 
enough,  nor  had  the  shareholders  that  finn  conviction  in  the  auriferous 
wealth  of  the  district,  to  ensure  ftuccess.  The  disturbed  state  of  the 
country,  and  the  counter  attractions  of  the  alluvial  difi^ings  of  Otago, 
caused  most  of  the  miners  to  leave  OoromandeL  There  can,  however, 
be  no  doubt  that  the  whole  of  the  Coromandel  district  and  other  localities 
in  the  Auckland  Province  are  richly  auriferous.  No  opp(»rfcnnity  has 
yet  been  afforded  of  testing  the  alluvial  plains  of  the  Thames  and 
VVaikato  rivers  ;  but  there  is  every  reason  to  hope  that  they  will  yet 
form  the  sites  of  valuable  gold  fields. 

The  Nelson  diggings  also  shared  the  attention  of  gold-seekers  in 
1862.   The  discoveries  of  gold  reported  by  the  Maoris  at  the  Buller  and 
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Wanganui  Kirers  drew  a  considerable  number  of  miners  to  those  places, 
aokd  ihe  Weet  Coast  diggings  eclipsed  in  attraction  those  of  Aorere  and 
Wangapeka.  Individual  success  of  a  very  brilliant  nature  was  common ; 
but  the  great  difficulties  and  danger  of  the  country  and  the  unaccount* 
able  apathy  of  the  local  Qovemment  have,  up  to  the  present  time,  hin- 
dered the  development  of  auriferous  resources,  which  there  is  a  fair 
reason  to  believe  are  equal  to  anything  that  has  yet  been  diBCovered  in 
New  Zealand.  What  an  impetus  might  have  been  given  to  the  pro- 
gress of  the  Nelson  Province  may  be  fairly  imagined  by  the  extraordinary 
advancement  of  Otago.  Had  tlie  Nelson  Goveniment  used  even  oidinary 
exertion  to  develop  the  golden  resources  of  the  province,  it  might  by 
this  time  have  enjoyed  a  revenue  second  only  to  that  of  Otago. 

In  the  latter  part  of  1862  and  beginning  of  1863,  large  additions 
were  made  to  the  gold  fields  of  the  colony.  In  the  early  part  of  the 
year,  the  rich  discoveries  on  the  Wakatipu  Lake  and  its  tributaries  were 
revealed.  Some  of  these  discoveries  were  made  in  the  most  accidental 
msyiner.  For  instance^  a  party  of  miners  found  gold  near  the  Cardrona 
in  the  following  manner,  as  related  by  one  of  the  party,  a  man  named 
Grogan: — 

"  On  the  9th  November,  whilst  a  band  of  diggers  were  camped  on  the 
banks  of  the  Cardrona,  Mullins  and  myseli'  took  a  walk  to  see  how  that 
part  of  the  country  looked,  and  in  walking  along  the  side  of  the  river, 
where  what  I  call  a  slide  had  occurred,  there  had  been  a  track  formed 
by  the  cattle.  I  being  a  little  further  up  the  creek,  sat  down  until  he 
came  up,  and  he  immediately  told  me  that  some  persons  must  have  lost 
some  gold,  and  produced  abont  four  pennyweights  that  he  got  on 
the  cattle  track.  We  still  continued  up  the  creek,  nntil  we  thought  it 
time  to  return  to  our  camping  ground  ;  and  on  our  way  back  he  showed 
me  the  place,  and  on  searching  for  more  we  could  get  more  ;  and  from 
the  appearance  of  the  black  soil,  we  certainly  thought  it  must  have  been 
lost  by  Fox,  or  some  person.  .  .  ,  On  Tuesday,  the  11th,  after 
receiving  some  information  as  to  whereabouts  Fox  was  working,  myself 
and  mates  were  ahead  of  others ;  and  on  coming  to  this  place,  I  took 
my  awag  and  laid  it  on  the  bank.  *  There,'  said  I,  *  is  where  the 
gold  was  got,^  Then  I  walked  to  the  spot,  and  on  breaking  up  the  sur- 
Cace,  the  first  thing  I  discovered  was  a  bit  about  thi'ee  pennyweights, 
and  that  afterwards  we  nuggeted  out  nine  ounces  six  pennyweights 
twelve  grains,  which  all  hands  that  were  there  could  see." 

Probably  the  richest  gold-bearing  stream  in  the  colony  is  the  Shot- 
over  Biver,  which  takes  it  rise  in  the  lofty  and  almost  inaccessible  range 
of  mountains  which  extend  to  the  north  of  the  Wakatipu  Lake.  Some 
of  the  earlier  workers  on  this  and  adjacent  streams  obtained  gold  lite- 
rally by  the  hundredweight,  and  many  of  the  more  fortunate  daimholders 
realised  large  fortunes.  The  great  drawbacks  of  this  region  are  the 
sudden  and  frequent  floods,  which  almost  without  warning  come  rush- 
ing down,  and  sweep  away  the  dams,  sluices,  and  other  mining  contri- 
vances.  In  winter,^he  greater  part  of  the  country,  from  the  Wakatipu 
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Lake  right  across  to  the  Molyneux,  is  closed  to  mining  operations,  except 
in  the  most  sheltered  jspots.  The  heavy  rains  and  sudden  alternations 
of  temperature  cause  immense  haidships,  which  in  some  cases  have 
resulted  in  great  loss  of  life.  But  in  spite  of  all  these  drawbacks,  this 
region  is  yet  the  most  favourite  resort  of  the  skilled  miners,  and  binder 
ordinary  circumstances  gold  mining  in'  this  district  is  as  profitable  as  it 
is  on  any  known  gold  field  in  the  world.  During  the  last  year  further 
evidence  of  the  richness  of  the  Nelson  West  coast  diggings  was  afforded, 
but  the  lack  ut  encouragement  which  the  miners  have  sustained  at  the 
hands  of  the  local  authorities  has  hindered^  and  will  continue  to  hinder, 
the  development  of  the  country.  Judging  from  occasional  cases  of  suo- 
cess,  the  Lyell  and  Buller  Kiver  diggings  are  much  of  the  same  character 
as  those  on  the  Shotover  and  Arrow  rivers  in  Otago,  but  the  utter  want 
of  roads,  tiie  scarcity  of  provisions,  and  other  causes,  have  interposed 
almost  insurmountable  obstacles  in  the  way  of  miners.  Gold  in  small 
quantity  has  been  found  at  Teremakau,  on  the  west  coast  of  Canter- 
bury, but  it  is  questionable  whether  a  payable  gold  field  exists  there. 
Still  it  ie  possible  a  belt  of  auriferous  country  may  be  found  north  of 
the  Awarwa  River,  and  above  the  Hawea  and  Wanaka  Lakes, 

There  has  been  much  speculation  as  to  the  auriferous  character  or 
otherwise  of  the  west  coast  of  Otago,  and  numerous  parties  of  adven- 
turous miners  have  explored  the  country  for  gold.  But  the  results  of 
many  expeditions  discourage  the  idea  of  finding  any  gold  field  on  the 
west  coast  of  Otago.  In  addition  to  the  testimony  of  the  several  parties 
of  prospectors  who  have  examined  the  country  almost  the  entire  length 
of  the  coast,  we  have  the  expressed  opinion  of  Dr.  Hector, 'the  Provincial 
Geologist  of  Oiago,  that  the  physical  structure  of  the  western  seaboard 
of  Otago  forbids  the  expectation  of  important  auriferous  deposit:!.  At 
present,  the  known  gold-bearing  area  of  the  middle  island  commences 
to  the  eastward  of  a  line  drawn  from  the  mouth  of  the  Mtttura  River, 
through  the  Wakatipu  Lake  to  Martin's  Bay,  thence  across  the  foot  of 
the  Han\ea  and  Wanaka  Lakes  to  the  Waitaki  River ;  there  is  a  small 
strip  of  country  on  the  Teramakau  River  that  is  gold-bearing,  and 
there  is  then  a  break  until  we  get  to  the  Buller,  and  it  is  supposed 
that  nearly  the  whole  of  the  streams  on  the  coastline  from  Cape 
Foulwind  to  the  Motueka  are  auriferous.  But  the  ruggedness  of 
the  countiy  is  much  against  its  development.  Auriterous  signs  are 
reported  to  exist  in  Queen  Charlotte's  Sound,  but  no  authenticated 
account  has  been  given.  The  known  auriferous  area  of  the  North 
Island  is  confined  to  the  Coromandel  district,  but  there  is  every  reason 
to  believe  that  the  whole  of  the  peninsula  is  auriferous,  and  that  rich 
alluvial  diggings  will  be  found  in  the  valley  of  the  Thames  and  on  the 
Waikato.  Gold  is  said  to  have  been  seen  near  Raglan,  and  also  in  the 
Hawke's  Bay  Province.  Probably,  when  the  North  Island  becomes 
more  open  to  the  researches  of  Europeans,  gold  fields  will  be  found  in 
places  where  their  presence  is  not  now  suspected. 
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LABORATORY  NOTES. 

MUSEUM  OP  IRISH  INDUSTRY,  DUBLIN. 

The  four  following  analyses  are  hj  WiiiLlAM  Plunkbtt,  F.C.S., 
Assistant  Chemist  to  the  Museum. 

Main  Seam  Coal,  4  feet  6  inches  thick,  Balljcastle  Colliery  West ; 
Antrim  Coal  Field. 

Absolute  Heating  Power  of  the  Coal. 
13-29  Ihs.  of  water  at  212  (leg.  F.  converted  into  steam  by  1  lb.  of 
the  coal. 

1058*0  lbs.  of  water  at  212  deg.  F.  converted  into  steam  by  1  cubic 
foot  of  the  coal. 

Proximate  Composition  of  the  Coal, 


Water   7-45 

Volatile  combustible  matter      ....  37*25 

Fixed  carbon  (coke)   61*10 

Ash    .      :   4*20 


10000 

Amount  of  sulphur  in  volatile  portion  .  ,  ()'49 
Amount  of  sulphur  in  non- volatile  portion       .  0*22 


Total  amount  of  sulphur  in  100  parts     ,  0*71 

Percentage  of  nitrogen  0*95 

Specific  gravity  of  the  coal  1*273 


Coal  from  the  Coalbrooke  CoUiery,  Tipperary  Coal  Field. 

Absolute  Heating  Power  of  the  Coal 
7*29  lbs  of  water,  at  212  deg.  F.  converted  into  steam  by  1  lb.  of  the 
coal. 

76S"2  lbs  of  water  at  212  deg.  F.  converted  into  steam  by  1  cubic  foot 
of  the  coal. 

Proximate  Composition  of  the  Coal 


Water   647 

Volatile  combustible  matter      ...      .      .  574 

Fixed  carbon  (coke)   74'80 

Ash   12-99 


100-00 

Amount  of  sulphur  in  volatile  portion  .  .  0  27 
Amount  of  sulphur  in  non-volatile  portion       .  2*34 


Total  amount  of  sulphur  in  100  paits     .  2*61 
Percentiige  of  nitrogen  0-07 


Specific  gravity  of  the  coal       .      .      .      .  1*686 


Bituminous  Coal  from  Lough  Alten(Arigua)  District ;  Leitrim  Coal 
Field. 

Absolute  Heating  Power  of  the  Coal. 
12'65  lbs.  of  water  at  212  deg.  F,  converted  into  steam  by  I  lb.  of  the 
coal. 
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1082*37  lbs.  of  water  at  212  deg.  F.  converted  into  steam  by  1  cubic 
foot  of  the  coal. 

Proximate  Composition  of  the  Coal, 

Water  1*7^ 

Volatile  combustible  matter      .      ,      .  . 

Fixed  carbon  (coke)  71*60 

Ash  7*63 

100-00 

Amount  of  sulphur  in  volatile  portion  .  .  1*156 
Amount  of  sulphur  in  non-volatile  portion       .  0*717 

1*873 

Percentage  of  nitrogen  0*341 

Specific  gravity  of  the  coal      ....  1*369 


Coal  from  the  third  seam  from  Qubbarudda  Colliery,  Valley  of 
Arigua  ;  Connaught  Coal  Field. 

Absolute  Heating  Power  of  (he  CoaL 
14*29  lbs.  of  water  at  212  deg.  F.  converted  into  steam  by  1  lb.oJ 
the  coal. 

1193  0  lbs.  of  water  at  212  deg.F.  converted  into  steam  by  1  cubip 
foot  of  the  coal. 

Proximate  Composition  of  the  Coal, 


Water                                           .      .  112 

Volatile  combustible  matter      ....  16-55 

Fixed  carbon  (coke)   74*46 

Ash                                                       .  7^2 

99*65 

Amount  of  sulphur  in  volatile  portion     .      .  0*34 

Amount  of  sulphur  in  non-volatile  portion       ,  0*64 

Total  amount  of  sulphur  in  100  parts       •      .  0.98 

Percentage  of  nitrogen      .      .      .      .      .  0*76 

Specific  gravity  of  the  coal        .      ,    •  ^      .  1*336 


Coke  manufactdbbd  from  the  Unwashed  Culm.. of  the 
Seltannaskkagh  Colliery,  Connatoht  Coal  FiELD&,-^By  StDNBY 
R.  PoNTiFEX,  Student  in  the  Laboratory. 

Absolute  Heating  Power  of  the  Coke, 
6*51  lbs.  of  water  at  212  deg.  F.  converted  into  steam  by  Tib,  j^.jjl^ 

7^5  M  of  water  at  m  T?.  <itm^\\fc^\\&^  1^ VLUbfe 
/oofc  of  the  coke.  '  X^^^ftv 
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'  PicoonmaU  Compaeidoa  of  tie  Oohe, 

Water   0.26 

Volatile  combttetible  mfktter     ,      .      ♦      .  6-33 

Fixed  carbon  (coke)   90*64 

Ash   3-78 

10000 

Amount  of  sulpbur  in  100  parts  of  the  coke   .  0792 

Percentage  of  nitrogen   0.286 

Specific  gravity  of  the  coke     ....  1-891 


Dbtb!imination  op  the  SPECiric  Gravity  op  Specimens  op 
DipPERENT  Kinds  op  Wood  prom  Biiitish  Guiana.  By  William 
Plunketx,  F.C.S.,  Assistant  Chemist. 

1.  TurihalUy  EurehaUy^  or  Guiana  Mahogany, — Specific  gravity,  0*74; 
weight  of  1  cubic  foot,  46*3  lbs. 

2.  Qreenhaarty  or  5/)irt.-N^pecifie  gravity,  1*08  ;  weight  of  1  cubic 
foot,  67-6  lbs. 

3.  Sirebadany. — Specific  gravity,  0*98;  weight  of  1  cubic  foot, 
61-3  lbs. 

4.  Suradani^  or  Dalina, — Specific  gravity,  0*77  ;  weight  of  1  cubic 
foot,  48-1  lbs. 

6.  Banya,  Banniaj  or  Oviana  Ebony, — Specific  gravity,  1*23  ;  weight 
of  1  cubic  foot,  76*8  lbs. 

6.  Purple  Hearty  or  CottraJan'Wa.— Specific  gravity,  0*69 ;  weight  of 
1  cubic  foot,  43*1  lbs. 

7.  Carisiri,  Carra-Seri^  or  Black  Lancewood,  —  Specific  gravity, 
0-70 ;  weight  of  1  cubic  foot,  43*8  lbs. 

8.  Bfown  SilverbaUL — ^Specific  gravity,  0*67  ;  weight  of  1  cubic  foot, 
35-6  lbs. 

9.  DucuUbaUi — Specific  gravity,  1-02 ;  weight  of  1  cubic  foot, 
63-8  lbs. 

10.  Krettiy  or  Bastard  5*ii;er6a2K.^— Specific  gravity,  0.44 ;  weight  of 
1  cubic  foot,  27*6  lbs, 

11.  Horbaballie,  or  Surinam  Snakewood, — Specific  gravity,  0*71 ; 
weight  of  1  cubic  foot,  44'4  lbs. 

12.  Breadnut, — Specific  gravity,  0*63;  weight  of  1  cubic  foot, 
33-1  lbs. 

13.  Mora, — ^Specific  gravity,  11 ;  weight  of  1  cubic  foot,  68'8  lbs. 

14.  Hyaroabally. — Specific  gravity,  1*07 ;  weight  of  I  cubic  foot, 
66-9  lbs. 

16,  Btdly  Tree, — Specific  gravity,  1*12;  weight  of  1  cubic  foot, 
70-0  lbs. 

16.  Letter  Wood^  or  Brazil  Wood* — Sp(3cific  gravity,  1*36  ;  weight  of 
1  cubic  foot,  86  lbs. 
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18.  YeUow  SiloerbalU,*SpQci6iG  gsamt^^  0-68  ;  weight  pf  1  cubic  foot, 
42-5  lbs. 

18.  Tiger  Wood. — Specific  gravity,  0*88  ;  weigbt  of  1  cubic  foot, 
56  lbs. 

19.  Eed  Cedar-tree  PFood— Specific  gravity,  0-58  ;  weigjifc  of  1  cabio 
foot,  36-3  lbs. 

20.  Tdbiecushi^or  Tibicusi. — Specific  gravity,  1'30;  weigbt  of  1  cubic 
foot,  81-3  lbs. 


Composition  of  Finzbsl's  Crystau^izbd  SuoAR^By  Wm.  L 
WoNFOR,  Student  in  the  Laboratory  of  the  Museum. 

A.  fine  sample  of  crystallized  sugar,  manufactured  by  Messrs.  Einasel, 
of  Bristol,  having  been  presented  to  this  Museum,  I  made  aa  analysis 
of  it  at  the  suggestion  of  Mr.  Galloway.  There  is  some  interest 
attached  to  the  analysis,  as  some  refiners  believe  that  the  crystals  eon* 
tain  a  quantity  of  water.  This  opinion,  is  disproved,  as  I  anticipated 
by  my  analysis  ;  the  sugar  is,  in  fact,  perfectly  pure.  The  beauty,  sise^ 
and  regularity  of  the  crystalline  form  of  the  sugar,  and.ite  purity,  prove 
that  science  must  have  been  reduced  to  practice  in  its  manufacture. 

The  analysis  was  made  in  the  ordinary  method.  The  sugar,  in  a  state 
of  powder,  was  first  dried  at  a  temperature  of  212  deg.  F. ;  this  gave  the 
amount  of  water.  A  combustion  of  the  dried  sugar  with  chromate  of 
lead  was  then  made,  in  order  to  obtain  the  quantity  of  carbon,  hydrogen, 
and  oxygen. 

First  Analysis.   Second  Analysis,  Mean. 
Percentage  of  Water         .      0*0345  ^  0*0507  0*0426 

The  amount  of  carbon,  hydrogen,  and  oxygen  in  the  sugar  when 


dried  at  212  deg.  F. 

First 


Carbon 

Hydrogen 

Oxygen 


Analysis. 
42*136 
6*420 
51*444 

100-000 


Second 
Analysis. 
41-754 
6-480 
61-766 

100*000 


Mean. 
41*945 
6-460 
6L605 

100000 


Theory. 
42105 
6-433 
51*462 

100*000 


COMPBESSED  ASPHALTE. 
At  a  recent  meeting  of  the  Boc^ety  of  Civil  Engineera,  at  Paiis, 
M.  Malo  read  a  very  interesting  paper,  "  On  Compressed  Asphalte  as  a 
Material  for  Roads.**  After  referring  to  the  defects  inherent  in  the  old 
systems  of  paving  adopted  in  the  French  capital,  M.  Malo  treated  of  the 
attempts  which  had  from  time  to  time  been  made  to  substitute  some- 
thing better.  Of  all  the  systems  tried,  however,  he  stated  that  but  one 
had  borne  the  requisite  tests,  and  that  after  a  trying  noviciate,  extending 
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avei^  a  period  of  ten  yean,  ooni|H*eased  asplialte  now  took  a  place  as  a 
powerful  liyal  to  oidioary  Btone  paying  and  macadam. 

The  afiphalte  employed  fot  the  VfoAs  already  executed  in  Paris  is  a 
pure  carbonate  of  lime,  naturally  impregnated  with  from  six  to  ten  per 
oent.  of  bitumen.  The  rock  la  quarried  in  regular  beds,  four  to  seven 
yards  thick,  at  Seyssel  (Ain),  Val  de  Travers  (canton  de  Neufchatel), 
and  in  several  other  places  in  the  Jura.  At  a  temperature  equivalent 
to  that  of  boiling  water,  the  bitumen  softens  so  much  that  the  stone 
crumbles  to  powder ;  if  now  this  powder,  while  still  hot,  be  powerfully 
compressed)  it  will  form  masses  possessing,  when  cold,  an  amount  of 
hardness  equal  to  that  of  the  unquarried  rock,  and  it  is  this  peculiar 
property  which  has  been  somewhat*  recently  applied  on  an  extended 
scale  to  the  formation  of  roadways  in  Paris. 

M.  Malo  stated  that  the  crude  asphalte  is  first  broken  by  mechanical 
means  into  small  pieces,  then  reduced  to  powder,  and  subsequently 
placed  in  large  iron  cauldrons,  wherein  it  is  heated  to  about  140  degrees 
cent  While  thus  hot  it  is  carried  quickly,  in  suitable  ladles,  to  the 
locality  where  it  is  to  be  employed.  The  proper  curved  form  which  the 
finished  road  is  intended  to  assume  has  been  previously  imparted  to  a 
bed  of  concrete  (Beton)  on  which  the  hot  asphalte,  in  powder  be  it  ob- 
served— ^fof  pressicre  is  needed  to  make  it  agglomerate — ^is  spread,  and 
eorefully  rammed,  wit^  heated  cast  iron  rammers,  into  a  solid  sheet,  so 
to  speak.  Three  heavy  rollers  are  then  passed  successively  over  the 
gradually  hardening  roadway.  The  first  weighs  about  five  hundred- 
weight, the  second  one  ton,  and  the  third  roller  about  two  tons  five 
hundred-weight.  By  this  means  the  stratum  of  asphalte  is  reduced  to 
a  uniform  thickness,  fixed  in  Paris  at  four  centimetres.  Two  or  three 
hours  after  the  passage  of  the  last  roller  the  material  has  become  so 
far  cooled  and  consolidated  that  tralfic  can  be  freely  resumed  on  its 
surface. 

In  1850,  one  year  after  the  diaeovery  of  this  process,  M.  Darcy,  In- 
spector-General of  Roads,  proposed  its  application  to  a  portion  of  the 
Boulevards  ;  but  it  was  not  imtil  1854  that  the  first  piece  of  compressed 
asphalte  pavement  was  put  down  in  the  Rue  Berg^re,  under  the  super- 
intendence of  MM.  Homberg,  chief  engineer,  and  Vaudry,  engineer  in 
ordinary  in  the  municipal  service.  In  1854,  we  find  that  about  700  ov 
800  metres  only  of  the  new  roadway  were  in  existence.  In  1858  the 
area  had  increased  to  8,000  metres,  and  now  it  is  more  than  100,000 
metres,  .without  including  many  large  courtyards,  for  which  the  new 
pavement  has  been  selected,  less  for  the  sake  of  solidity  than  for  the 
absence  of  noise,  which  follows  on  its  use.  As  in  all  other  new  things, 
M.  Malo  stated  that  many  mistakes  were  made  at  first,  many  mishaps 
met  with,  and  diffictdties  overcome.  We  will  mention  a  few  of  the 
more  important. 

The  first  essential  was  obviously  to  discover  a  good  method  of  pre- 
paring the  material.  After  months  of  labour  and  care  this  object  seemed 
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as  far  from  being  obtauxed  aA  eveir.  Thou  followed  the4iffi.eulties  of  ap- 
plication,  and  iu  this  department  the  experiments  conducted  in  the  Rue 
Neure  Petits  CSiamps  were  fertile  in  instruction.  The  asphalte  %8ed 
was  hard  and  unmanageable ;  the  season  far  advanced,  and  it-  was  a 
matter  of  some  diffioultf  to  procure  a  dry  surface  of  concrete  far  Hm 
asphalte  to  rest  on.  The' moisture  was  evaporated  by  the  heat,  and  per- 
vading the  mass,  preVMited  the  efllcient  agglomeration  of  ife  ^ax*tiele8: 
Worst  of  all,  the  concrete  itfeelf  r^oaed  <m  soil  recently  disturbed  in 
the  formation  of  a  sewer,  and  the  setttement  wHieh  Mlowed,  las  a 
matter  of  course,  led  to  the  rupture  of  the  bed  of  asplwdte.  Ultimately 
all  these  obstacles  were  (yvercome,  and  M.  Maio  states  the  advantages  €i 
the  new  roadway  as  follows  :-— ^It  produces'  neither  mud  nor  dust  y  ttie 
annual  wear  equalling  only  one  ndlltmetre,  once  it  has  beeoine^otougMy 
consolidated  by  the  passage  of  vehicles.  It  fe  filmost  perfectly  noise^ 
less  —  no  trifling  advantage,  be  it  remarked.  What  would  not  we 
dwellers  in  London  ^ve  for  a  noiseless  pavemfent?  The  labour  of 
horses  is  materially  lessened  on  the  compressed  asrphalte,  as  eompased 
with  stone  paving  or  macadam ;  a  fact  disputed,  however,  by  M.  Tresca, 
a  gentleman  who  has  conducted  a  valuable  senes  of  experiments  on  the 
tractive  resistance  of  various  roads.  The  expense  of  maintaining  wheel 
earrif^es  in  repair  is  considerably  reduced  by  the  Suppression  of  ruts 
and  jolting.  M.  Malo  stated  the  saving  at  8^500,000  franos,  supposing 
all  Paris  asphalted,  yeafly ;  and,  lastly,  the  absence  of  vibralion  tends 
to  the  durability  of  the  houses  on  either  side.  In  opposition,  it  has 
been  urged  that  the  new  pavement  is  too  slippery  for  smoothly  shod 
carriage  and  saddle  horses  {ehevatCx  de  luste).  Acconiing  to  M.  Malo^ 
this  inconvenience  is  never  -es^peaienced  unless  the  curvatui^  of  t^e 
road  is  exaggerated,  or  on  steep  hillsi  This  has  been  rerified  l)y  expe* 
rience.  It  was  stated  that  one  horse  in  1,308  fell  in  passing  through 
the  Bue  de  S^se,  which  is  paved,  and  but  one  in  1,409  in  passing 
through  the  Rue  Neiive  des  Gapuein^  whieh  Is  asphalted.  Sometimes, 
however,  the  surface  is  rendered  sHppery  by  the  presence  of  £oreigii 
substances  dropped  in  traffic.  A  simple  washing  removes  the  eviL 
The  same  end  may  be  attained     means  of  a  slight  sprinkling  of  sand. 

M.  Malo  estimated  the  cost  of  the  diff^ient  roadways  used  in  Pads 
at  the  following  rates  per  Square  metre : 

Material.  Fonnation.  Annual  Maintenanca. 

Compressed  Asphalte 

and  Concrete   15f.  If.  25c 

Pavement  of  Belgian 


M.  Malo  coneluded  by  stating  that  all  the  Jura  district,  from  thA 
department  of  the  Bas  Ehine  to  Savoy,  abounds  in  asphalte,  so  Aat  nd 
fears  need  be  entertained  of  exhausting  the  supply  by  extending  the 
applieation  of  the  material. 


lOf.  to  2SL 
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OL  60c  to  1£  60a 
21  40g.  to  3f. 
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At  the  meeting  of  the  XostitutioiL  of  CLvil  Engineers^  Mhj  10i  4 
papei  was  read  *^  Or  the  Means  of  Utilizing  the  Froduets  of  tlie  Distiir 
latioQ  of  Ooalf  so  as  to  reduce  tho  Pnce  of  Ccike ;  with  Descriptums  ol 
the  Ovens  and  of  the  best  Processes  in  Use  in  Qveoi  Britain  and  on  th^ 
Continent  in  the  Manufacture  of  Coke/'  by  M.  Pwiiolat  (of  Paria). 

The  author  believed  that  this  ^u^stion  had  been  pmctically  solved; 
by  the  employment  of  ejusting  ovens,  to  which  certain  inexpensive 
additions  were  made,  and  which,  whUe  still  giving  to  the  coke  all  the 
solidity,  density^  and  lustre  that  distingui^ed  good  coke  made  in  the 
(Hrdinary  way,  enabled  every  product  of  the  distillation  of  coal  to  be 
tamed  to  account.  This  was  effected,  mainly,  by  keeping  the  coal  &om 
all  contact  with  the  air  during  its  distillation,  by  performing  that 
process  very  slowly,  and  by  collecting  and  making  use  of  the  volatile 
products.  The  whole  arrangement  had  been  sanctioned  by  many  years' 
experience,  both  in  Belgium  and  France,  where  it  was  actively  and  pro- 
fitaMy  pursued  at  ten  different  establishments^  with  more  than  400 
ovens,  of  the  lai;gest  dbnenflion9,  capable  of  receiving  from  &ve  to  seven 
tons  of  coals  at  each  charge. 

.  In  converting  an  old  oven  into  one  of  the  improved  form,  the  floor 
was  taken  up  and  raised  about  a  foot,  so  as  to  allow  of  its  being  heated 
from  below,  by  means  of  a  fire-grate  and  flues.  A  new  openiug  was  made 
in  the  roof,  in  which  was  fixed  a  pipe  intended  to  receive  the  volatile 
products,  and  to  conduct  th^  to  their  destination.  The  ordinary  door 
and  the  othesc  opening  at  the  top  were  so  arranged  that  they  could  be 
kept  hermetically  closed.  A  chimney  was  aj^o  added  to  the  masonry 
of  the  old  ovens,  and  this  was  an  essential  part  of  the  system,  as  it 
secured  the  circulation  of  the  products  of  di6tillati(m.  It  had  beea 
ascertained  that  this  chimney  should  be  60  feet  high,  and  not  less  than 
3^  feet  square,  inside  dimensions,  for  a  group  oi  sixteen  contiguous 
ovens  ;  and  that  the  sectional  area  of  the  main  flue,  connecting  the  dif- 
ferent ovens  with  the  chimney,  should  be  three-fourths  that  of  the 
chimney.  In  order  to  try  whether  the  distillation  was  finished  in  any 
one  oven,  a  valve  was  closed  in  che  outlet  pipe ;  when,  if  the  charring 
was  incomplete,  the  gas  still  given  off  would  cause  cracks  in  the  loam, 
with  which  the  joints  of  the  door  were  closely  luted,  and  thus  the  neces- 
sity for  continuing  the  process  was  demonstrated.  The  valve  was  then 
simply  reopened,  so  as  to  allow  the  gas  again  to  pass  off  by  the  pipe. 
If,  on  the  other  hand,  when  the  valve  was  closed,  no  gas  escaped  at  the 
joints,  the  charring  was  known  to  be  finished,  and  the  coke  was  fit  to  be 
drawn.  During  this  operation  the  valve  was  closed,  to  prevent  the 
mixture  of  the  external  air  with  the  gases  circulating  in  the  outlet  pipe, 
and  the  cast-iron  cover  of  the  opening  at  the  top  was  kept  shut,  to  avoid 
the  risk  of  igniting  the  coke  by  the  draught  of  air  which  would  be 
created  if  it  was  open.  The  oven  was  arranged  for  charging  from  the 
top,  by  means  of  waggons  running  upon  rails,  and  in  this  way  five  tons 
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of  coal  would  be  introduced  in  fifteen  or  twenty  minutes,  a  rapidity 
which  was  most  desirable  for  preserving  the  heat  of  the  oven.  When 
the  charge  was  being  withdrawn  and  replaced,  the  gas  from  the  other 
ovens  was  allowed  to  pass  continually  into  the  fire-place,  so  that  the 
floor  was  kept  hot,  and  the  gas  accordingly  began  to  show  itself,  above 
the  opening  at  the  top,  only  a  few  minutes  after  the  closing  of  the  door. 
This  opening  was  then  hermetically  sealed,  and  the  valve  in  the  outlet  pipe 
being  raised,  the  communication  was  re-established  between  the  interior 
of  the  oven  and  the  great  common  flue.  The  products  of  the  great  dis- 
tillation were  drawn  off  by  the  draught  of  the  chimney,  together  with 
the  condensation  of  the  liquid,  and  the  cooling,  of  the  gaseous  products. 
After  circulating  in  the  great  general  flue,  the  products  penetrated  into 
the  condensating  apparatus,  where  they  deposited  most  of  the  tar  and 
ammoniacal  liquor,  and  returned  to  the  ovens  by  the  small  general  flue, 
whence  the  gas,  purified  and  dried,  passed  to  each  fire. 

The  time  occupied  in  charring  varied  with  the  nature  of  the  coal,  and 
the  density  desired  for  the  coke,  and  with  the  arrangement  of  the  oven. 
At  St.  Etienne  it  took  upwards  of  seventy-two  hours,  with  rich  coals, 
while  at  Torteron  the  time  occupied  was  only  twenty-four  hours,  with  the 
rather  poor  but  flaring  coals  of  Commentry, 

As  to  the  cost,  it  was  stated  that  the  expense  of  altering  each  oven  at 
St.  Etienne  was  about  201,  and  that  as  the  value  of  the  additional  yield 
from  each  oven  ought  to  be  about  602.  per  annum,  this  outlay  should  be 
repaid  by  four  months'  work. 

It  was  asserted  that  the  supplemestary  products  due  to  these  arrange 
ments  were,  a  larger  yield  of  coke,  and  all  the  tar,  the  ammoniacal 
liquors  and  the  gas,  which  would  be  obtained  from  the  same  coals,  if 
distilled  in  the  retorts  of  a  gas  manufactory.  Thu^  in  the  great  coke 
works  at  St.  Etienne,  the  yield  had  been  advanced  from  58*8  to 
69'3  per  cent.,  and  in  the  "  Fonderies  et  Forges  d'Alais"  from  54*6 
to  69*5  per  cent.  Generally  speaking,  with  rich,  or  partially  rich  coals, 
the  increase  in  the  yield  of  coke  was  from  10  to  15  per  cent  As  to  the 
tar,  the  proportion  collected  depended  on  the  nature  of  the  coal,  and  on 
the  care  taken,  both  in  the  distillation  of  the  coal  and  in  the  conden- 
sation of  its  volatile  products.  It  had  averaged  2*53  per  cent,  at  the 
Forges  d'Alais,  3  per  cent,  at  Elonge,  3*25  per  cent,  at  St  Etienne,  and 
had  reached  as  hi^h  as  5  per  cent  from  the  ovens  of  the  Paris  Qas 
light  Company,  where  only  very  bituminous  coals  were  employed  ;  but 
it  was  thought  that  there  might  be  reckoned  3  per  cent,  of  tar  from  the 
bulk  of  the  coal  distilled.  The  proportion  of  ammoniacal  liquors 
depended  also  on  the  quantity  of  moisture  contained  in  the  coal ;  but 
it  might  be  stated  at  a  weight  of  not  less  than  10  lbs.  of  sulphate  of 
ammonia,  and  sometimes  it  was  as  much  as  1 3  lbs.  per  ton  of  coal  dis- 
tilled. At  the  ovens  of  the  Paris  Gas  Light  Company,  from  10,000  to 
11,500  cubic  feet  of  purified  gas  were  generally  obtained  from  a  ton  of 
coal,  which  yielded  from  69  to  70  per  cent  of  coke,  fit  for  delivery  to 
the  railway  companies. 
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MANUFACTQRE  OF  PAPER-HANGINGS. 

Paper-hanging,  or,  as  the  French  call  it, "  tapestry  on  paper,"  is  an 
art  which  is  now  matured  into  system,  and  its  products  have  become  of 
universal  use.  Its  purpose  is  to  gratify  the  taste  by  decorating  the 
interior  walls  of  a  dwelling,  and  this,  in  the  better  class  ol  houses,  in 
consistency  witli  the  uses  of  each  apartment  and  with  the  general  style 
of  architecture  represented  within  a  building.  The  colour-tone,  the 
brilliancy,  and  particular  pattern  of  the  paper-hanging  adopted  in  any 
case  has,  besides,  an  intimate  relation  to  the  household  furniture  with 
which  an  apartment  should  be  equipped.  House  furnishing  in  this  view 
is  a  work  of  art,  and  demands  judgment  and  a  cultivated  taste  for  the 
work. 

Paper-hangings  used,  in  the  earlier  period  of  their  manufacture,  to 
be  grouped  into  two  classes  : — 1,  Those  which  were  really  painted,  and 
which  were  designed  in  France,  under  the  title  of  papier  peints,  with 
brilliant  flowers  and  figures ;  and,  2.  Those  in  which  designs  were 
formed  by  foreign  matters  applied  to  the  paper,  under  the  name  of 
papier  tontisse.  This  classification  has  now  fallen  to  be  inaccurate  under 
the  first  head,  nor  is  either  distinction  sufficiently  descriptive  of  the 
method  or  materials  of  manufacture,  or  comprehensive  of  the  great 
variety  of  the  products  which  we  now  possess.  The  more  expensive 
papers  are  block-printed ;  the  cheaper  sorts  are  cylinder  or  machine- 
printed.  Under  block  printing  come  the  more  ornate  and  elaborate 
designs,  in  the  form  of  stamped  golds,  bronzed  golds  or  brocade  papers, 
dining-room  damasks  in  flock  and  gold,  and  the  higher  class  of  bedroom 
papers.  Under  machine  printing  fall  grained  or  damask  papers,  grey  or 
white,  chintz  papers,  pulps,  &c  The  final  operations  of  satining  and 
embossing  papers,  carried  on  here  also,  create  characters  and  distinctions 
of  their  own  in  the  classes  of  papers.  It,  besides,  frequently  happens 
that  the  operations  of  block-printing  follow  thoBi^  ^^Yicck^;^  \sl 

£llJng  in  the  colova  and  completing  the  dedga. 
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It  is  commonly  alleged  that  wo  owe  to  the  Chinese  the  art  of  paper- 
hanging.  That  the  English  first  imported  into  Europe,  and  subsequently 
began  to  imitate  the  Chinese  paper-hangings,  seems  pretty  certain.  The 
beautiful  hand-painted  papers  of  China  are  still  to  be  met  in  some  old 
family  mansions  in  this  country.  But  if  we  regard  paper-hanging  as  an 
indigenous  art,  and  not  borrowed  from  the  far  East  or  anywhere  else,  we 
may  not  greatly  err.  Tapestry  had  been  known  to  Europe  for  many 
ages  before  the  cheaper  substitute,  paper,  for  decorating  the  walls  of 
apartments  was  thought  of.  Tapestry  was  an  ornamental  figured  textile 
fabric  of  worsted  or  silk,  employed  for  the  very  same  purpose  as  that 
for  which  we  now  use  paper,  and  we  can  easily  suppose  the  former  might 
suggest  the  latter.  This  conjecture  is  further  supported  by  the  fact  that, 
just  as  in  the  case  of  tapestry,  which  could  only  be  afforded  by  the  rich 
and  great,  paper-staining  came  to  be  employed  in  France  for  the  illustra- 
tion of  popular  historical  subjects.  The  French,  in  fact,  called  the  art 
"  tapestry  in  paper,"  and  the  victories  of  the  First  Napoleon  were  repre- 
sented in  picture  by  this  means.  In  France,  paper-staining  was  a 
recognised  art  as  early  as  1586.  The  earliest  printing  blocks  for  work 
of  this  kind  were  those  of  Francois,  who  carried  on  a  manufactory  at 
Bouen  in  1620.  Jerome  Lanier  patented  in  England,  in  May,  1634,  the 
process  of  flocking  papers.  In  Lanier^s  patent  it  is  stated  that  by  his 
affixing  wool,  silk,  and  other  materials  of  diverse  colours  upon  dloth, 
silk,  cotton,  leather,  and  other  substajices  with  oil,  size,  and  other 
cements,  to  make  them  useful  for  hangings  and  other  occasions,  which 
he  calleth  Londriana,  and  that  the  said  art  is  of  his  own  invention."  We 
find  paper-staining  in  England  recognised  as  a  trade  in  1712  by  the 
imposition  of  a  tax  of  Ifd.  per  square  yard  for  printing,  in  addition  to 
the  duty  on  the  paper  itself.  The  great  Chelsea  manufactory  was 
established  by  George  and  Frederick  Echardts  in  1786.  Flocking, 
though  so  early  known,  appears  to  have  fallen  into  disuse  or  been  for- 
gotten up  to  near  1800,  when  it  was  re-introduced.  Arabesque  papers, 
as  they  are  usually  termed,  were  first  introduced  in  any  excellence  by 
Mr.  Herringham,  of  London.  The  first  method  of  making  these  flocks 
(papiers  tontisse  of  the  French)  was  by  stencilling — that  is,  by  laying 
upon  the  paper  when  on  the  wall  a  plate  of  metal  or  piece  of  pasteboard 
having  spaces  cut  out  for  the  pattern,  gumming  those  spaces  with  the 
brush,  and  then  dusting  on  the  coloured  wool  powder  to  form  the  flock. 
At  an  earlier  period  water  colours  were  brushed  on  the  paper  ground  by 
the  same  means. 

At  a  period  some  few  years  before  the  beginning  of  the  century, 
Gbvernment  restrictions  hung  heavily  upon  the  manufacturers  of  paper- 
hangings.  The  double  duty  of  an  excise  of  3d.  per  pound  on  paper  and 
1  jd.  per  yard  on  its  decoration,  together  with  an  annual  licence  of  20^., 
compelled  the  makers  to  use  first-class  paper,  and  thereby  limited  their 
market  to  the  affluent.  All  these  burdens  operated,  besides,  like  a 
bounty  in  favour  of  our  commercial  rivals,  the  French.   One  effect  of 
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these  restrictions  was  to  drive  the  trade  over  to  France ;  and  about  1780 
the  manofactare  of  paper-hangings  passed  from  England  into  France. 
Several  laige  factories  were  opened  at  Paris  and  Lyons  ;  but  the  chief 
part  of  this  important  manufacture  was  soon  monopolised  by  Paris, 
which  still  retains  a  leading  position  in  this  respect,  followed  by  the 
example  of  London.  What  was  needed  to  develop  this  industry,  and 
what  it  now  possesses,  was  web  paper.  Before  the  inventions  of  M. 
Didot,  of  Paris,  the  improvements  made  by  Mr.  Donkin,  of  London,  and 
the  complete  patent  confirmed  to  Messrs.  Fourdrinier  in  1807  (for  fifteen 
years),  enabled  the  manufacturers  to  obtain  a  machine-made  paper  of 
any  length  and  width.  The  enormous  advantage  of  this  improvement 
will  be  at  once  understood  when  it  is  considered  that  before  the  intro- 
duction of  web  paper  the  dimensions  of  the  paper  employed  were 
limited  to  hand  specimens  executed  in  moulds  of  certain  sizes  or  sheets, 
and  in  order  to  print  a  piece  of  paper-hanging  twelve  yards  long,  the 
manufacturer  was  compelled  to  stick  together  sixteen  or  eighteen  sheets. 
The  joinings  of  so  many  pieces  were  a  manifest  blemish  in  the  work, 
not  to  speak  of  the  great  increase  of  the  labour  that  came  of  this 
method. 

Germany  began  the  manufacture  of  paper-hangings  on  a  limited 
scale,  and,  later  than  France,  Belgium,  Holland,  and  Switzerland 
followed  on  a  still  smaller  scale.  Austria  and  Eussia  have  severally 
taken  up  the  same  occupation  under  the  auspices  of  their  Qovern- 
ments. 

In  1827,  there  were  in  Paris  seventy -two  large  manufactories  of 
paper-haufi^gs.  The  vast  workshops  employed — in  preparers,  chemists, 
firemen,  engravers,  draughtsmen,  travellers,  and  workpeople,  young  and 
old,  and  of  both  sexes— 4,200  individuals.  The  value  of  the  white  paper 
used  amounted  to  about  193,600/.,  and  that  of  the  colours  used  to  92,600/. 
The  exportation  from  Paris  alone  at  this  time  was  about  34,000/.  in  value. 
In  an  exposition  of  the  products  of  French  Industry  which  took  place 
in  1839,  in  Paris,  M.  Delicourt*s  panel  papers  and  his  low  prices  took 
the  world  by  storm,  and  in  1844,  the  enterprising  manufacturer  obtained 
tiie  highest  reward — the  gold  medal. 

It  is  a  criticism  of  Mr.  Digby  Wyatt  on  the  artistic  claims  of  French 
paper-hangings  shown  in  1856  in  Paris,  "  that  they  are  by  no  means  all 
that  could  be  wished.  Faultless  as  far  as  the  fitting  of  the  block  im- 
pressions over  one  another,  as  far  as  the  perfect  cleanness  and  precision 
of  every  tone,  and  as  far  as  the  apparently  unlimited  range  and  brilliancy 
of  palette  were  concerned,  the  most  important  specimens  appeared  to 
me  to  tend  rather  to  the  abuse  of  the  art.  The  simple  reason  why  the 
Parisian  paper-hangings  were  this  year  so  generally  outr^  and  bad  in 
design,  I  believe  to  have  been  because  they  were  left  to  painters  to 
arrange,  and  not  properly  subordinated  to  any  architectural  design." 
Mural  decoration  extended  to  every  style  and  historical  epoch  is  one 
characteristic  feature  of  French  paper-hangings.  Stone  balustrades  with 
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peacocks  npon  them,  grown  over  with  tropical  plants  of  no  particular 
regard  to  geographical  propriety,  mixed  np  with  shells  and  all  kinds  of 
^nceits,  were  among  the  riotous  extravagances  of  fancy,  which,  while 
it  revolted  the  artistic  taste,  captivated  the  fancy  of  the  uncultivated. 
Our  imports  of  foreign  paper-hangings  in  1862  amounted  to  4,210  cwts.; 
the  computed  value  of  this  was  17,680^.  Of  this  total  3,926  cwta  came 
from  France,  and  284  cwts.  from  other  parts.  Besides  this,  we 
imported  of  French  papers  for  transhipment  for  the  same  year  2,000 
cwts. 

Up  till  within  these  few  years  the  paper-hangings  prodnced  in 
Britain  were  altogether  manufactured  in  the  southern  portion  of  the 
United  Kingdom.  It  was  reserved  for  the  firm  of  Messrs.  Wylie  and 
Lochead  to  take  the  lead  in  domesticating  this  heautifal  industry  in 
Scotland  and  in  Glasgow.  This  they  have  done  upon  a  liheral  and  ex- 
panding scale  of  husiness,  and  with  an  artistic  excellence  and  courage  of 
treatment  in  their  finer  patterns,  which  hid  fair  to  rival  either  London 
or  Parisian  makers  in  a  field  that  for  more  than  a  century  has  been  held 
almost  exclusively  in  possession  by  one  or  other  of  these.  We  are  aware 
that  paper-hangings  are  also  manufactured  in  Edinburgh,  and  we  are 
far  from  desiring  to  disparage  the  very  creditable  eifforts  that  are  made 
in  our  Scottish  capital  in  this  path  of  industry,  but,  on  the  contrary, 
would  gladly  hail  any  proofs  of  persevering  enterprise  and  of  successful 
skill  wheiever  shown.  In  England  for  many  years  up  to  1825  the  manu- 
facture of  paper-hangings  was  protected  by  the  absolute  prohibition  of 
foreign  papers  of  the  same  general  kind ;  but  at  the  same  time  the 
home-made  papers  were  subjected  to  a  tax  so  vexatiously  and  onerously 
applied,  that  before  the  introduction  of  web-paper  each  piece  composed 
of  twenty-four  sheets  received  on  its  back  twenty -four  stamps,  with  two 
more  stamps  to  mark  the  ends.  This  duty  amounted  to  Is.  4d.  per 
piece.  In  1826,  Mr.  Huskisson  removed  the  prohibition,  and  replaced 
it  by  a  duty  on  foreign  products  of  Is.  per  yard  square,  which,  taking  a 
piece  of  French  measurement,  amounted  to  the  enormous  sum  of  Ss.  6d. 
per  piece.  Yet,  notwithstanding  this  restriction,  French  papers  entered 
the  British  market  readily  and  at  a  profit.  The  English  makers  con- 
fessed that  neither  absolute  prohibition  nor  a  heavy  duty  had  been  of 
service  to  them  in  improving  their  products  up  to  the  level  of  the 
French.  The  consequences  that  came  of  this  change  were  that  the 
English  makers  were  driven,  in  self-defence,  to  improve  their  work,  and 
the  Government  reduced  their  customs  duty,  and  took  off  at  the  same 
time  the  stamp  duty  on  English-made  paper-hangings.  In  1846,  Sir 
Robert  Peel  reduced  still  further  the  import  duty,  and  that  by  two- 
thirds  of  its  former  amount,  or  to  about  2d.  per  yard,  or  a  franc  a  piece. 
The  French  manufacture  now  entered  in  full  inundation,  and  a  depres- 
sion of  English  production  was  the  immediate  consequence.  The  im- 
ports were  soon  doubled  under  the  new  regulations  ;  but  the  tide  was 
soon  arrested,  by-and-by  in  some  degree  reversed.  To  the  French  we 
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owe  much  for  the  improvement  of  this  manufacture.  To  some  points 
under  this  head  we  have  already  referred.  To  them  mainly  we  owe 
embossed  flocks  and  the  shading  of  flocks,  the  perfect  imitation  o£^ 
chintz,  improvements  in  the  satin  grounds,  and  the  introduction  of  vfovf^ 
printed  from  engraved  cylinders.  It  is  now  about  twenty-two  years 
since  machine  printing  was  first  introduced.  With  this  enormous 
change  came  greater  productive  power,  greater  economy  in  the  work, 
cheaper  paper-hangings,  and  a  vastly  extended  basis  for  the  general 
trade. 

As  early  as  1851  there  were  shown  in  the  London  Exhibition  of 
that  year,  by  Messrs.  Heywood,  Hi^inbottom,  and  Co.,  of  Manchester, 
patterns  whereon  were  printed  twenty  colours  made  by  fourteen  rollers. 
J.  Woolams  and  Co.,  London,  a  firm  which  may  be  regarded  ae  repre- 
senting the  trade  in  England,  in  the  Pans  Exhil)ition  of  1855  were 
represented  as  producing  goods  soundly  made  and  well  printed,  at 
moderate  prices.  In  their  higher  eflbrts,  they  exhibited  in  the  style  of 
the  Italian  renaissance,  pilasters,  corners  and  borders,  cornice  and  frieze, 
together  with  some  panels  of  various  flock  gold  damasks  in  the 
mediaQval  style,  and  a  cornice  and  mouldings  from  the  Alhambra,  all  of 
which  were  from  drawings  made  in  England,  At  this  period — eight 
years  ago — ^English  paper-hangings  of  the  more  pretentious  kinds  were 
sadly  wanting  in  that  refinement  of  colour  which  we  believe  to  arise 
in  the  French  papers  mainly  from  the  use  of  better  whiting,  more 
colourless  size,  finer  pigments,  cleaner  vessels,  better  light,  careful  over- 
looking, and,  above  all,  scrupulous  delicacy  of  manipulation,  and  a 
measured  and  moderate  pace  in  the  speed  of  working.  As  compared 
with  1851,  the  English  makers  in  1855  were  seen  to  have  made  great 
advancement ;  and  in  London  in  1862  the  improvement,  where  formerly 
defective,  was  still  more  decided.  The  manufacture  of  paper-hangings 
is  spread  pretty  widely  over  England.  We  find  it  in  Manchester,  in 
Leeds,  and  Southampton,  as  well  as  in  London.  From  Scotland  the 
representation  was  limited  to  the  successful  imitation  of  woods  and 
mouldings,  showing  good  evidence  of  taste  and  executive  skill,  by  Mr. 
R.  Dow,  of  Perth.  Among  the  best  attempts  in  this  walk  shown  in  the 
Exhibition  of  1862,  and  which  had  any  connexion  with  Scotland,  was 
the  complete  decoration  of  the  walls  of  a  drawing-room  and  of  a  dining- 
room,  by  Messrs.  Purdie,  Bonnar,  and  Carfrae,  of  London  and  Edin- 
burgh. These  were  of  full  dimensions  and  done  up  in  the  highest 
example  of  the  French  style,  and  illustrated  admirably  the  legitimate 
scope  and  resources  of  the  art  of  paper-hanging,  associated  as  it  was  in 
the  instances  with  the  cognate  industries  of  the  artistic  painter,  carver, 
and  gilder  ;  and  for  the  full  effect  of  each  these  must  go  together  for 
the  effective  decoration  of  the  leading  apartments  of  the  houses  of  the 
afSuent 

We  purposely  adduce  these  picked  examples  as  pointing  out  thereby 
the  true  tendency  of  this  new  industry  for  Scotland,  in  order  to  impress 
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our  readers  with  the  conviction  that  we  owe  a  debt  of  gratitade  to  those 
gentlemen  who  have  been  so  conspicuously  instrumental  in  introducing 
it.  Paper-hanging  in  its  choicest  applications  means  a  great  deal  more 
than  the  clothing  of  the  walls  of  an  apartment  with  a  figured  paper. 
Its  use  and  particular  style  have  their  root  in  the  history  and  habits  of 
civilised  society.  It  is  employed  to  symbolise  to  the  eyes  periods  in  art, 
conventions,  or  manners.  It  is  made  the  means  of  illustrating  his- 
torical epochs  or  great  events,  as  we  perceive  in  the  hands  of  the  French. 
It  should  consent  to  architectural  decoration,  and  require  consistency 
with  itself,  in  the  window  hangings  and  general  furniture  suitable  for 
an  apartment  It  ranges  over  all  conditions  of  the  people  in  its  appli- 
cation. This  noble  art  is  a  civiliser  :  it  makes  the  homes  of  the  poor 
beautiful,  and  thus  favours  cleanliness,  taste,  order,  and  respect  for 
woman  as  the  centre  of  domestic  life. 

When  we  speak  of  the  working  people  as  having  an  interest  in  the 
progress  of  this  industry  as  well  as  the  more  affluent  classes,  our  mean- 
ing will  be  sufficiently  evident  when  it  is  stated  that  an  elegant  paper- 
hanging  can  be  produced  for  a  few  pence,  a  piece  of  twelve  yards  long, 
sufficient  at  a  small  cost  to  cover  and  embellish  the  walls  of  a  humble 
home.  On  the  other  hand,  wall  papers  quite  as  ornate  as  those  pro- 
duced by  the  French  can  be  produced  here  at  not  over  half  the  price  at 
which  the  French  manufacturer  charges  for  his  goods,  and  with  ample 
room  for  selection  to  suit  the  most  fastidious  fancy.  The  richer  sorts  of 
paper-hangings  made  by  the  firm  vary  from  6s.  to  12s.,  and  in  one  con- 
spicuous instance  in  process  at  present  of  fulfilling,  an  order  to  a  dis- 
tinguished foreigner  for  a  piece  of  only  nine  yards  long,  46s. 

The  works  of  Messrs.  Wylie  and  Lochhead  are  finely  situated  at 
Whiteinch,  on  the  banks  of  the  Clyde,  a  few  mUes  below  Glaosgow,  and 
are  conspicuous  from  the  deck  of  the  steamer  in  passing  down  the  river. 
The  workshops  consist  of  two  ranges  of  buildings  parallel  to  each  other 
and  to  the  course  of  the  Clyde.  Each  block  is  upwards  of  300  feet 
long  and  about  60  feet  wide,  and  one  of  them  is  two  and  the  other  three 
storeys  in  height.  A  lofty  chimney  stalk  in  connexion  with  the  steam 
power  is  a  conspicuous  feature  of  the  general  buildings.  The  numerous 
and  various  working  apartments  are  exceedingly  well  adapted  to  the 
work  carried  on  in  them.  They  are  very  spacious,  well  lighted  in  all 
parts,  scrupulously  clean,  adapted  to  their  different  uses,  and  heated  by 
the  waste  steam  of  the  engine.  The  several  floors  are  accessible  by 
steam-worked  hoists.  About  300  workpeople,  young  and  old,  are 
employed  on  the  ground,  and  these  are  mostly  piece  workers. 

The  raw  material  of  this  manufacture  is  the  white  paper  as  supplied 
by  the  paper-maker.  This  arrives  in  large  rolls  of  webb  paper  about 
eighteen  inches  in  diameter,  hundreds  of  which  are  constantly  kept  in 
stock,  and  many  of  which  are  always  under  the  process  of  tranafonna- 
tion  into  the  final  manufacture. 
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The  padding  of  the  raw  paper  consiste  of  laying  the  grounds  for  the. 
rec^tion  of  colours  from  the  prrndng  machine  in  the  cheaper  sorts  of 
goods  upon  the  sur&ce  of  the  paper.  This  is  done  with  French  chalk, 
or  earthy  colours,  or  coloured  lakes  thickened  with  size  and  applied 
with  brushes.  When  the  paper  is  to  be  machine-printed  it  is  retained 
in  the  continuous  web,  and  padded  by  machine  action  operating  by  a 
system  of  rotatory  brushes,  and  afterwards  dried.  There  are  here  three 
such  padding  machines,  and  three  persons  are  in  attendance  on  each 
machine.  The  paper  so  prepared  is  afterwards  polished  by  machine 
action,  using  French  chalk  in  the  process.  The  more  expensive  papers 
are  worked  in  piece  lengths,  and  more  laboriously  prepared  by  hand 
operations.  An  expert  workman,  assisted  by  a  couple  of  boys,  can  lay 
the  grounds  of  300  pieces  in  a  day.  The  operation  is  conducted  with 
brushes  upon  a  smooth  table,  and  the  pieces  are  suspended  upon  cross 
rods  near  the  ceiling,  where,  in  a  genial  temperature,  they  are  permitted 
to  dry.  They  are  then  rolled  up  and  carried  to  the  apartment  where 
they  are  polished  by  Mction  rollers  and  brushes,  and  in  some  establish- 
ments by  being  laid  upon  a  table  for  the  purpose  with  the  coloured 
side  under,  and  rubbed  with  the  polisher.  Pieces  intended  to  be  satined 
are  grounded  with  fine  plaster  of  Paris,  and  operated  upon  with  a  brush 
attached  to  the  lower  end  of  a  swing  polishing  rod.  Talc  or  china  clay 
is  sometimes  used  with  the  brush  to  give  the  surface  a  fine  satiny 
lustre. 

The  colours  employed: — The  whites  used  are  French  chalk,  good 
whitening,  and,  in  some  works,  white  lead  is  mixed  with  the  latter, 
The  yellows  are  chrome  yellow,  terra  de  siennoy  yellow  ochre,  and 
when  vegetable  extracts  are  used,  Persian  berries.  The  reds  are 
afforded  by  decoctions  of  woods,  such  as  Brazil  wood,  &c.  The  blues 
are  artificial  ultramarine,  Prussian  blue,  or  blue  verdila.  Some  colours 
are  produced  by  mixtures,  such  as  greens  from  blues  and  yellows,  and 
Scheele*s  green  is  also  used.  Violets,  browns,  blacks,  and  greys  are 
procured  from  various  vegetable  and  mineral  sources,  and  from  mix- 
tures. All  colours  are  rendered  adhesive  and  consistent  by  being  worked 
up  with  gelatinous  size  or  a  weak  solution  of  glue,  and  in  the  engine- 
house  of  the  work  there  are  placed  three,  steam-heated  rectangular  vats 
charged  with  materials  of  this  kind  ready  for  use  at  all  times. 

There  are  three  printing  machines  in  the  work,  severally  a  four,  a 
six,  and  a  twelve  colour  machine.  The  operation  of  printing  is 
effected  by  means  of  a  succession  of  rollers  arranged  round  a  drum, 
with  a  colour  box,  sieve,  &c.,  to  each  roller,  similar  to  the  well-known 
process  of  calico  printing,  the  difference  being  that  the  rollers  for  paper- 
hangings  produce  surface  work  and  with  body  colours,  whereas  calico 
printing  is  done  from  engraved  rollers.  Immediately  on  leaving  the 
printing  machine  the  paper  passes  into  a  chamber  heated  to  about  200 
d^ees  or  more,  and  is  thus  dried  and  finished,  the  power  of  produc- 
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tiom  being  at  the  rate  of  fOTty4wo  yards  a  minnfeeb  Coiziiliiig  thaa, 
one  machine  should  be  capable  of  tnming  out  1,600  pieees  of  twelve 
yards  each  in  a  day.  An  incomplete  pattern  is  acnnetinies  filled  by  the 
hand  after  the  paper  has  left  the  machine  and  been  dried 

The  finished  paper,  as  it  passes  from  the  printing  machine,  is  hax- 
rowed  forward  to  where  it  is  hoisted  to  an  upper  floor,  when  it  is 
reeled  in  the  form  in  which  it  appears  on  sale  in  the  warehouse. 
There  are  here  three  reeling  machines,  superintended  by  young  women. 
The  apparatus  feeds  itself,  leading  the  paper  through  the  long  wooden 
troughs,  and  accurately  registers  the  twelve-yard  lengths,  and  rolls  them 
up  into  a  firm  and  compact  shape.  The  finished  goods  are  tem- 
porarily stored  up  before  removal  in  an  ingeniously  contrived 
system  of  shelving  of  huge  dimensions  in  the  ends  of  one  of  the 
floors  of  the  works. 

We  witnessed  the  operation  of  a  twelve-colour  n^achine^  which 
demanded  for  this  one  pattern  as  many  rollers,  and  the  reader  may 
therefore  conjecture  the  number  of  such  that  must  be  required  when 
there  are  more  than  a  hundred  patterns  on  the  spot  to  be  worked  by 
the  machinery.  Great  care  is  taken  to  keep  the  rollers  in  good  order, 
and  disposed  in  sets,  and  subject  to  a  dry  and  equable  temperature,  in 
their  place  of  deposit  The  roller  is  a  cylinder  of  lime-tree  or  plane- 
tree,  having  through  its  axis  a  strong  iron  spindle,  which  adapts  to  the 
construction  of  the  printing  machine.  The  pattern  is  first  drawn  upon 
paper,  and  then  transferred  to  the  roller,  and  its  construction  lines 
are  inserted  into  the  wood  either  in  brass  or  composition  metaL  The 
superfluous  wood  is  worked  away  into  relief  after  the  roller  has  been 
worked  in  the  lathe  into  a  true  cylinder.  For  the  more  elaborate 
patterns,  casts  in  an  alloy  of  bismuth,  tin,  and  lead  are  taken,  and  these 
casts  from  being  flat  are  bent  by  machine  action  into  the  curvature  of 
the  roller,  and  then  applied  to  it.  The  beautiful  operations  of  pre- 
paring the  matrix  and  of  effecting  the  cast  were  well  explained  to  us 
by  an  intelligent  workman,  who  has  our  warmest  thanks  for  his  courtesy, 
but  we  cannot  afford  space  for  the  statement  of  either. 

The  blocks  for  printing  are  made  of  three  boards  glued  together  to 
a  thickness  of  about  2^  inches.  The  middle  board  is  made  to  cross  the 
grain  of  the  two  outsides  of  it  so  as  to  prevent  the  block  firom  warping. 
As  many  blocks  are  required  as  there  are  colours  and  shades  of  colour 
in  the  pattern,  and  so  also  as  regards  the  number  of  rollers.  To  make 
the  figure  of  a  rose,  for  example,  three  several  reds  must  be  applied 
in  succession,  the  one  deeper  than  the  other,  a  white  for  the  clear 
spaces,  two  and  sometimes  three  greens  for  the  leaves,  and  two  wood 
colours  for  the  stems,  altogether  from  nine  to  twelve  for  a  rose.  We 
have  heard  of  a  French  design  brought  out  by  M.  Zuber,  where  3,000 
blocks  were  required  for  one  pattern.  Each  block  carries  small  pin 
points  fixed  at  its  comers  to  guide  the  workman  in  the  insertion  of  the 
figure  exactly  in  its  place.  Hei^^  again  it  may  be  easily  conjectured 
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what  a  vast  nnmbeT  of  printiBg  blo^s  are  needed  for  so  extensive  a 
work  as  this,  wbere  so  many  and  snch  elaborate  patterns  are  turned 
out.   The  block  stores  contain  several  thousand  specimens. 

In  the  block  printing  shop  there  are  altogether  thirty-seven  block 
printing  presses,  and  in  nearly  full  work.  In  this  branch  of  work  the 
operation  resembles  what  takes  place  in  calico  printing.  The  work- 
man takes  off  the  colour  upon  his  blocks  and  impresses  them  upon 
the  paper  extended  upon  a  table.  In  urging  the  block  home  to 
secure  a  good  impression,  a  system  of  compound  leaves  of  the  second 
order  is  employed,  and  the  workman's  own  weight  in  the  power 
exerted  in  the  case.  When  the  piece  has  received  one  set  of  coloured 
impressions,  it  is  hung  aside  to  dry  before  it  is  ready  for  another. 
The  WOTkman,  assisted  by  a  boy  called  his  "  drawer,"  hooks  up  the 
paper  upon  the  drying  poles  in  the  ceiling,  and  has  taken  care  to  have 
a  sufficient  number  of  pieces  to  keep  his  hand  in  for  the  day  in  the 
alternate  work  of  stamping  and  dyeing. 


VEGETABLE  MATERIA  MEDICA  SOLD  IN  THE  BAZAARS  OF 
BAGHDAD,  WITH  SUPPLEMENTARY  NOTES. 

BT  M.  a  COOKB. 

In  the  following  list  of  Materia  Medica,  found  on  sale  in  the  bazaars 
of  Baghdad,  I  have  only  included  those  of  vegetable  origin ;  this  is 
based  upon  a  catalogue  furnished  by  Commander  F.  Jones,  and  obtained 
by  him,  whilst  Surveyor  of  Mesopotamia  for  the  Hon.  East  India  Com- 
pany in  1857.  It  is  incomplete  as  far  as  regards  the  botanical  names  of 
the  sources  of  many  of  the  articles,  because,  in  the  absence  of  specimens 
to  examine,  I  could  not  presume  to  add  any,  except  in  a  few 
undoubted  cases,  strengthened  by  collateral  evidence.  The  prices  have 
been  calculated  after  the  rate  of  450  Riege  piastres  to  an  English 
sovereign,  and  the  weights  on  the  basis  of  one  hoogeh  being  equal  to 
three  pounds  troy.  The  miscal  is  a  jeweller's  weight,  and  equals 
72-28126  grains  troy.  It  is  used  for  the  most  expensive  drugs.  The 
weights  given  are  all  troy  unless  otherwise  expressed.  The  prices  given 
are  those  which  are  usually  paid  for  the  articles  in  the  bazaars,  and 
were,  in  lact,  the  prices  demanded  for  them  at  the  period  of  Commander 
Jones's  visit.  In  the  majority  of  cases  the  Arabic  names  have  been 
compared  with  Dr.  Seligmann's '  Liber  Fundameutorum  Pharmacologiaa/ 
which  is,  in  fact,  a  translation  of  the  Arabic  work  of  Abu  Mansur 
Mowafik  ben  Ali  al  Herui 
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Abhul,  Ajf.  Juidper  (Jumperua  Pheenicia  f  ;.-^Native  produce.  Sold 
at  7d.  per  lb.  Arar  is  the  Arabic  name  givea  for  ./ttn^perttf  communis,  L., 
by  Dr.  Seligmaun ;  whilst  EbhtU  is  also  alluded  to  as  a  Juniperus. 
Undoubtedly  the  Abhul  (Hindustani),  and  Akuber  (Sindh),  is  a  species  of 
Juniperus,  and  most  probably  /.  communis,  to  which  apecies 
Biidwood  refers  Eub-ul-urur  (Arabic)  as  a  synonym.  The  iiniit  of 
Juniperus  Fkcsnida  is  employed  in  the  Punjab  as  a  substitute  for 
that  of  J.  communis,  which  it  greatly  resembles,  except  that  it  is 
larger. 

Aftun,  At.  Opium. — ^Imported  &om  Smyrna  and  Persia.  Pnce, 
6  piastres  per  miscal  (about  Is.  6d.  per  ounce). 

Alu  Bukhara,  At.  Prunes. — ^Imported  from  Beraia.  Sold  in  the 
bazaars  at  5d.  per  lb.  Adschass,  Ar,,  and  Alu,  Pers.,  are  Dr.  Seligmann's 
synonyms  for  Prunus  Damasceua. 

Anisun,  Ar.  Anise  seed  (PimpineUa  anisum). — ^Derived  from  Aleppo, 
and  sold  at  the  rate  of  5d.  per  lb.  troy.  Anisun,  At.,  is  a  species  of 
Anethum  iu  one  place  and  PimpineUa  anisum  in  another,  in  ^  Liber 
Fund.  Pharm.* 

AsABUN,  Ar.  Asarabacca  (Asarum  Europaum). — Obtained  from 
Syria  and  sold  at  7d.  per  lb.  troy.  It  is  also  not  an  imcommon  product 
in  the  bazaars  of  N.W.  India.  At  Kangra  the  price  is  only  3d.  per  lb. 
avoir. 

Abfur,  Ar.  Safflower  {Carihamus  tinctorius),—'JmpoTted  from  Persia. 
Sold  at  5d.  per  lb.  The  seeds  are  sold  also  under  the  name  of 
Kurtum,  Ar.  Miosfur  is  given  by  Seligmann  as  a  synonym  for  the 
flowers,  but  As/ur  or  Us/ur  is  undoubtedly  an  Arabic  name. 

AsHBEH,  Ar.  SarsapariUa  {Hemidesmtis  Indicus  f ). — Imported  from 
India,  Sold  at  6s.  per  lb.  I  am  doubtful  whether  I  have  referred  this 
correctly.  Ashha  is  quoted  by  Dr.  Birdwood  as  the  Arabic  name  of 
Hemidesmus  Indicus.  I  find  no  notice  of  it  in  the  'Liber  Fund. 
Phann.* 

AsL-ES-sus,  Ar.  Liquorice  root  {Glycyrrkiza  ^rZaftra).— Native  pro- 
duce. Sold  at  Id.  per  lb.  The  extract  is  sold  also  under  the  name  of 
Eabh^'sus,   Sus,  Ar.  =  Glycyrrkiza  glabra,  L.  (vide  Seligmann). 

Babukbj,  Ar.  Camomile  flowers  {Anthemis  nobilis), — The  produce 
of  Persia,  whence  they  are  imported.  Sold  at  2d.  per  lb.  The 
Baboonee-phool  (Hindustani),  and  Babooneh-gaw  (Persian),  which 
are  referred  to  Anthemis  nobilisy  seem  to  indicate  that  the  Babunej, 
Ar.,  are  true  camomile  flowers,  so  far  as  names  can  go  to  establish 
identity. 

Badiyan  Buhi,  Ar.  Star  anise  {IlUcium  anisatum), — Imported  from 
India.  Price  in  the  bazaars,  10j[d.  per  lb.  This  article  is  the  Badiau 
khutai  of  the  bazaars  of  India. 

Badiyan  Eatai,  see  Bodyan  Khatai. 

Babbin,  Ar.   Purslane  (PortiUaca   oleraceaf).  —  Obtained  from 
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Persia.   Sold  at  3^  per  lb.  This  reference  is  doubtfuL  BukluU 

uL'hukma  is  Dr.  £irdwood*s  Arabic  name,  and  BakUt-elmu-barek  that  of 
Dr.  Seligmann,  for  Portulaca, 

Bezb  al  Benj,  Ar.  Hemlock  seed. — Obtained  from  Persia  and 
sold  at  7d.  per  lb.  I  have  not  ventured,  because  Commander  Jones  has 
called  this  product  "  hemlock  seed,"  to  conclude  that  therefore  it  is 
Conium  mactLkUum,  although  it  may  be  very  probably  the  case. 

Bezb  Hendsba,  Ar.  Endive  seed  {Cichorium  endivia  f ). — Obtained 
from  Persia  and  sold  at  3^.  per  lb.  TMs  is  Hinduba,  Ar., 
Keenly  Pers.,  in  Dr.  Seligmann's  translation,  and  there  referred  to 
C.  endivia,  whilst  other  authors  refer  the  same  vulgar  names  to  the 
chicory  (Cickorium  intybus),  the  seeds  of  which  are  found  in  the  bazaars 
of  India. 

Bezb  el  Jazab,  At.  Carrot  seed  (Daucus  carota). — ^Native  produce. 
Sold  at  l|d.  per  lb.  Evidently  the  same  name  is  written  Dschezefy  Ar., 
by  Dr.  Seligmann,  and  Juzir-ulrbostanee  by  Dr.  Birdwood.  The  plant 
thrives  luxuriantly  in  some  parts  of  India. 

Bezb  el  Khass,  Ar.  I^ettuce  seed  {Lactuca  saliva). — ^Native  pro- 
duce. Price  per  lb.  Chas^  Ar.,  Kahu,  Pers.,  according  to  Dr. 
Seligmann,  and  the  Kahoo  of  the  Hindoos  are  equally  the  common 
garden  lettuce. 

Bezb  Khetmi,  Ar.  Melon  seed. — ^Native  produce.  Price  7d.  per  lb. 
It  is  uncertain  what  species  of  melon  the  Khetmi  may  be.  So  many 
cucurbitaceous  plants  are  indigenous  to  this  part  of  Asia,  that  it  would 
be  rash  to  venture  a  supposition. 

Bezb  el  Khujab,  Ar.  Cucumber  seed.  — Native  produce.  Price 
3^  per  lb.  The  above  remark  will  also  apply  to  this  product  Dr. 
Seligmann  refers  Kisa,  Ar.,  Chiar^  Pers.,  and  Gunde  (Khorassanee)  to 
Cticumis  sativus,  L. 

Bezb  Ejlttan,  Ar.  Linseed  (Linum  tisitatissimum), — Native  pro- 
duce. Sold  at  l|d.  per  lb.  Besr-el-Kettan, — Semen  lini  usitatissimi,  L. 
Vide  Seligmann. 

Bezb  el  Eihan,  Ar.  Dill  seed  {Anethum  sowa  /). — Native  produce; 
Sold  at  3d.  per  lb.  This  reference  is  also  uncertain.  In  the  *  Liber 
Fundam.  Pharm.'  Schibit  is  given  as  the  Arabic  equivalent  of  the  Indian 
Sowa  and  the  Persian  Sud^  all  of  which  are  referred  to  Anethum  graveth 
lensy  L. 

Bezb  Safabjal,  Ar.  Quince  seed  {Cydonia  vvlgaris), — ^Imported 
&om  Persia.  Price  6d.  per  lb.  Dr.  Seligmann  writes  the  same  name 
Seferdschil.  (The  prefix  Bezr  only  meaning  "  seed  "  in  these  combina- 
tions.)  I  know  not  what  may  be  Dr.  Birdwood^s  authority  for  giving 
the  Arabic  name  of  Quince  seed  as  Hubusufirjul,  but  it  is  probably  a 
corruption  of  the  same. 

BoDTAH  Khatai,  Ar.  Fennel — Obtained  from  India  and  sold  at 
10^  per  lb.   See  also  Badiyan  RumL   This  is  certainly  not  the  Badian 
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Khatai  of  Indian  bazaars^  which  is  Star-asise.  Basianedsoh,  Ar.,  and 
Rasiane^  Pera,  are  Dr.  Seligmann'a  synonyms  of  Anelhum  fceniculuniy 
and  Dr.  Birdwood  gives  Razeeanuj  as  the  Arabic  name  of  FosHiculum 
panmorium, 

ChalpA)  Ar.  Jalap. — Obtained  from  India  and  sold  at  6s.  per  lb. 
This  is  uncertain.  It  may  be  the  Turbith  {Ipomeq  Uirpethum).  The 
Exogonium  purga  is  only  cultivated  in  botanic  gardens  in  India. 

Damm  al  Akhuwayn,  At.  Pragon's  blood.— Derived  from  India, 
and  sold  at  about  5s.  6d.  per  lb.  In  Dr.  Seligmann's  work,  Demel^ch- 
wein,  Ar.,  and  Chuni-siawusckany  Pers.,  are  given  as  names  for  Dragon's 
blood,  the  source  of  which  is  stated  as  Dracoena  draco,  L. 

Dabsini,  Ar.  Cinnamon. — It  is  uncertain  whether  this  is  a  true 
cinnamon  ;  probably  only  a  cassia  bark.  Imported  from  India.  Sold 
at  Is.  2d.  per  lb.  Darsini,  Pers.,  is  referred  by  Dr.  Seligmann  to  Lawus 
cinnamomumy  L,  and  Seliche,  Ar.,  to  Laurus  eassia,  L.  Dar-ddni  is 
applied  in  India  to  various  aromatic  barks. 

Dehn  ol  Kharua,  Ar.  Castor-oil  {Bidnus  communis), — ^Native  pro- 
duce. Sold  at  7d.  per  lb.  There  is  not  much  doubt  about  the  correct 
reference  of  thia,  although  in  the  *  Liber  Fund.  Pharm.'  Chirwa  is  given  as 
the  Arabic,  and  Bid-indschir  as  the  Persian,  synonym  of  Bicinm  commit 
nis ;  Duhn  elch'rwa,  Ar.,  and  Bugani  chirita,  Pers.,  of  Oleum  Ricini* 
Dr.  Birdwood  writes  the  Persian  Beedinjeer^  and  the  Arabic  Khiroa^ 
Chema,  Tehscha,  and  Djar, 

DfiHN  KiTTAN,  Ar.  Linseed  oiL— Native  produce.  7  id.  per  lb. 
For  seeds,  see  Bezr  Kittan. 

Dehn  Lauz,  Ar.  Oil  of  almonds  {Amygdalm  communis), — ^Native 
produce.  One  piastre  per  miscal  (equal"  to  3jd.  per  oz,).  Lews  is  the 
Arabic  name  for  the  almond  given  by  Dr.  Seligmann.  DeJm,  as  will  be 
observed  from  this  and  following  examples,  is  Oil.'*  Duhn  ellewz,  Ar,, 
and  Bugani  hadami,  Pers.,  are  Seligmaim*s  sjmonyms  for  oil  of  almonds. 

Dehn  Nana,  At.  Oil  of  peppermint. — ^Native  produce.  2s.  6d.  p« 
ounce.  In  Commissioner  Jones's  list  this  is  called  oil  of  peppermint, 
whilst  Dr.  Seligmann  gives  Ndaid  as  the  Arabic  name  of  Mentha 
sativa, 

Dehn  Siraj,  At.  Sesame  oil  {Sesamum  orientale), — ^Native  pro- 
duce. 7d.  per  lb.  This  reference  is  subject  to  the  remark  that  Simsim 
is  the  Arabic,  and  Kundschud  the  Persian  name,  given  by  Dr.  Seligmann 
for  Sesamum  orientale.  Dr.  Birdwood  has  Djyl-djylan,Ax.,  Kunjed,  Pers., 
and  Semsem,  Egyptian.  In  the  list  forming  the  basis  of  these  notes, 
Dehn  Siraj,  Ar.,  is  called  "  Sesame  oil." 

Dehn-Zeytun,  Ar.  Olive  oiL  Native  produce.  7d.  per  lb.  Writ- 
ten Sejtun,  Ar.,  by  Seligmann  ;  whilst  Duhn-elzeitf  Ar.,  and  Bugani  zeit, 
Pers.,  are  employed  for  olive  oil. 

Eklil-ei^-Malek,  Ar.  Eosemary  {Bosmarinus  officinalis). — ^Native 
produce.  Price  Ijd.  per  lb.  Dr.  Birdwood  gives  UkUeUulrjilbal  and 
Hasalhan-^tchsir  as  Arabic  names  of  Bosmarinus  officinalis. 
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Elk-el-Laban,  At.  Olibanum. — Imported  from  Kurdistan.  Sold 
at  from  lOd.  to  Is.  per  lb.  Vide  Seligmami.  Lebban,  Ar.,  Kundur,  Pers. 
Thus  {BoswelUa  thuri/era),  Roxb. 

Enab  Ahmar,  Ar.    Red  jujube  {Zizyphus  jujvha), 

Enab  Abwbd,  Ar.  Black  jujube  (Zizyphus  jujuba), — ^Imported  from 
Persia  and  sold  at  l|d.  per  lb.  According  to  Dr.  Seligmann, 
Unnab  is  the  Arabic  of  "  Jujube,"  and  Ineb  of  "  Grapes."  Pr. 
Bird  wood  give  Sidr  and  Nabik  as  Arabic  names  of  Zizyphus  jnjuba, 

Farpayun,  At.  Euphorbium. — ^Derived  from  Persia  and  sold  at 
7d.  per  lb.  It  is  written  Eferfiun  in  the  *  Liber  Fundam.  Pharm.*  Dr. 
Birdwood  gives  Firfyoon,  Firbeyoon^  and  Ukeil-nefseh  as  Arabic,  and 
Sheerderukht-zekoom  as  Persian  vernacular  names  for  this  gimi-resin. 

Fautal  Aswed,  Ar.    Black  betel-nuts  {Areca  catechu), 

Faupal  Abyad,  Ar.  White  betel-nuts  {Areca  catechu), — Obtained 
from  India,  and  sold  at  2d.  per  lb.  Written  Fu/ul  by  Seligmaim.  There 
can  be  very  little  doubt  in  naming  this,  Aswed  and  Abyad  only  referring 
to  the  colour  of  the  nuts,  which  are  pale  when  mature,  but  dark  coloured 
•when  collected  and  dried  in  an  immature  state. 

Franjemushk,  Ar.  Sweet  basil. — Obtained  from  Persia.  Sold  at 
7d.  per  lb.  In  Part  I.,  p.  39,  Seligmann  refers  Badarudsch,  Ar.,  to 
Ocymum  basilicuniy  and  in  Part  II.,  p.  41,  Schdhsiferem,  Ar.,  is  referred 
to  the  same  plant ;  whilst  Ferendschemuschk,  Ar.,  is  referred  to  Melissa 
calaminthay  L. 

FuLFUL  Ahmar,  Ar.  Red  pepper  (Capsicum  frutescens), — Partly 
native  produce,  and  partly  imported  from  India.  Price  6d.  per  lb. 
Dr.  Seligmann,  under  Fulfuly  says  :  Praafertur  rubrum  omnibus  (Cap- 
sicum frutescens)  quod  Ful/uli  ahmer  audit."  Birdwood  gives  Darfelfel 
as  the  Arabic  name  of  Capsicum  frutescens, 

FuLPUL  As  WED,  Ar.  Black  pepper  {Piper  nigrum), — Imported  from 
India.  Sold  at  5d.  per  lb.  Dr.  Birdwood  writes  Filfiluswud,  Arab., 
Filfil-seeah  and  PUpily  Pers.,  for  Piper  nigrum, 

Gheznaij,  Ar.  Carraway  seeds  (Carum  carui,  and  probably  Carum 
nigrum). — ^Native  produce.  Sold  at  7d.  per  lb.  Kerawja,  Ar.,  is  Carum 
carui,  according  to  Dr.  Seligmann,  which  Dr.  Birdwood  writes  Cur- 
weeya,  and  gives  Kushneez  as  the  Persian  for  Coriandrum  sativum, 

Hanzal,  Ar.  Colocynth  (Cucumis  colocynthis  t), — Native  produce. 
Sold  at  Id.  per  fruit.  Hanzal j  Ar.,  of  Seligmann  is  colocynth,  but 
whether  the  true  colocynth  or  pseudo-colocynth  is  not  stated  ;  probably 
the  latter. 

Harmal,  At.  Wild  rue  (Peganum  harmala). — ^Native  produce.  Price 
7d.  per  lb.  Harmely  Ar.,  Sepend,  Pers.,  is  the  RutasylvestriSy  or  wild  rue,  of 
Seligmann,  and,  without  doubt,  Peganum  harmala.  Ruta  graveolens  is 
referred  to  Sedab,  Ar.  The  Lakooree  Hoormul  of  India  is  Peganum  harmala, 

Hayl,  Ar.  Cardamom  seeds  (Elettaria  cardamomum). — Imported  from 
India,  and  sold  at  2d.  per  lb.  troy.  Hal,  Ar.  =  Fructus  cardamoni  of 
« Index  Fund.  Pharm.' 
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HoBBBH,  An  Fenugrec  seed  (TrigoneUa  fcenum  grweum).^JS2Liire 
prodace.  Sold  at  a  trifle  less  than  Id.  per  lb.  The  name  giyen  hj 
Seligmann  is  Hulbet,  Ar. ;  and  by  Birdwood,  Helbehy  At,  SfunUet  is  used 
as  a  synonym  in  the  Ulfaz  Udwiyeh* 

HuBBEH  EB  Sauda,  Ar.  Black  cmnin  seed  {Niffella  saHva), — ^Native 
produce.  Realises  about  2d.  per  lb.  troy.  It  would  apx>ear  uncertain 
whether  I  have  referred  this  to  its  true  source,  since  Schunis  is  given  in 
some  Arabic  works  as  Nigella  sativa.  It  is  certain  that  the  Hub-sindee 
of  Egypt  is  identical  with  the  Siah-daneh  of  Persia,  and  Mugrela  of 
Bengal,  and  these  are  Nigella  aativa, 

Jauzbua,  Ar.  Nutmeg  (Myristica  fno5(;)^to).-^0btalned  from  India 
and  sold  at  ^d.  per  nut  Written  differently,  but  pronounced  similarly. 
The  Dschewzp^uway  Ar.,  of  Seligmann  is  imdoubtedly  the  same.  Besbas, 
Ar.,  is  ''mace,"  but  this  is  not  enumerated  in  Commissioner  Jones's 
list 

Jauz  bl  Kayt,  Ar.  Nux  vomica  {Sirychnos  nva  vomica). — Imported 
from  India  and  Persia  and  sold  at  4  piastres  per  miscal,  or  about  Is. 
per  oz.  This  is  also  subject  to  the  same  remark  as  the  last  It  is  the 
Dschewd-eUcei  of  Seligmann.  Dr.  Biidwood  gives  Falooz-tnahee  and 
Khaneh-ulrKelb  as  Arabic  synonyms. 

Jawabhir,  Ar.  Opoponax. — Imported  from  Persia.  Sold  at  lOJd. 
per  lb.  Written  Dschawschir,  Pers.,  by  Seligmann,  and  Jwoaskur^  Ar., 
Gawaheer,  Pers.,  by  Birdwood. 

Jeniiaka,  At,  Gentian  (probably  Ophelia  cAirayto).— Imported  from 
India.  Sold  at  2d.  per  miscal  72  grains  troy).  Seligmann  says 
Dschunihiana,  Ar.,  is  the  root  of  the  Roman  Colocynth,  and  Dr.  Biid- 
wood, that  the  Arabic  synonyms  of  Ophelia  chirayta  is  Kvb$^l^rirek 
This  is  the  only  gentian-wort  exported  from  India. 

JuwiFBH,  Ar.  Asafoetida  {Ferula  asafoBtida), — ^Imported  from  Persia 
and  sold  in  the  bazaars  at  7d.  per  lb.  troy,  or  40  Riege  piastres  per 
hoogeh  (=  3lb.  troy),  tindschudan,  Ar.,  and  Enkujan,  Pers.,  are  the 
names  given  by  Dr.  Seligmann  for  Asafoetida  ;  whilst  Dr.  Birdwood  gives 
ffilteety  At.,  and  Ungooaeh,  Pers.  According  to  the  Ulfez  Udwiyeh,  the 
Arabs  also  call  the  gum-resin,  iSumu^^u^mei^roi^,  the  root,  Mehroog,  and 
the  plant,  Kashem  and  Unjudan, 

Eadumeh,  Ar.  Common  melons. — Obtained  from  Persia.  Price 
7d.  per  lb. 

Kafub,  Ar.  Camphor  {Laurus  camp&ora).— -Imported  from  India 
and  sold  at  28.  4d.  per  lb.  troy. 

Kamkun,  Ar.  Cumin  seed  {Cuminum  cyminum), — Native  produce. 
Sold  at  7d.  per  lb.  Kemmun,  Ar.,  and  Sire,  Pers.,  according  to  the 
'  Liber  Fund.  Pharm.  ;'  written  JBTtmoon  by  Dr.  Birdwood.  Ainslie  men- 
tions a  variety  called  Coomunie-siah  by  the  Arabs. 

Kabab  el  Felus,  Ar.  Cassia  fistula  (Calhartocarpus  Jistula). — Im- 
ported from  India  and  sold  at  7d.  per  lb.  This  does  not  at  all  corre- 
spond with  Dr.  Seligmann*s  Chiar  schenber,  Ar.,  which  is  r^erred  by 
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Mm  to  "  Cassia  fifitula."  Dr.  Bir*lwood-  ^ves  Buckbur,  Kayar^shembir^ 
and  Khimoob-hindee  as  Arabic,  and  Khyar-ckember  as  Persian,  names. 

Kasab  £z  Zowaybah,  At.  Sweet  flag  {Acorus  calamus). — Imported 
from  India  and  Persia.  Price  7d.  per  lb.  In  this  instance  also,  Dr. 
Seligmann^s  names  and  ours  do  not  accord.  He  gives  Serire^  At.,  for 
Acorus  calamus^  L.,  whilst  Dr.  Birdwood  gives  Igghir  and  Akaroon  for 
Arabic,  and  Vunge  and  Ugir-toorkee  for  Persian,  synonyms. 

Kasni,  Ar.  Gum  Gcdbanum  {Opoidea  galbanifera), — Imported  from 
Persia  and  sold  at  lOd.  per  lb.  In  the  *  Liber  Fund.  Pharm.*  Kinney  An, 
is  stated  to  be  "  Gummi  Galbanum."  In  the  Ulfaz  Udwiyeh,  Kinneh 
and  Nafed  are  given  as  Arabic  names  of  the  plant. 

Katar  Mbkki,  Ar.  Kino  (Pterocarpus  marsupium), — Imported  from 
Indicu  Price  about  6a.  per  lb.  I  do  not  remember  that  Kino  is  repre- 
sented under  any  name  in  Mowalfik's  '  Materia  Medica.' 

Kathira,  Ar.  Tragacanth. — ^Obtained  from  Persia.  Sold  at  S^d. 
per  lb.  Kesira,  Ar.,  of  Dr.  Seligmann's  *  Liber  Fund.  Pharm.*  is  referred 
to  Astragalua  verusy  L. 

BIhabdbIi,  Ar.  Mustard.  —  Native  produce.  Price  Ifd.  per  lb. 
Churdel,  Ar.,  and  Sependan,  Peis.,  according  to  Seligmann.  The  dif- 
ferent oriental  species  of  Siuapis,  with  their  varieties,  are  difficult  to 
determine  with  certainty  even  from  specimens  of  the  seeds. 

Khashkhash  AswED,  Ar.   Black  poppies  i    p  -f  \ 

Khashkhash  Abyad,  Ar.  White  poppies  I  ^  J  )• 

— ^Imported  from  Persia  and  sold  at  5d.  per  lb.  The  only  variation 
necessary  to  notice  is  in  the  writing  of  the  name,  which  Seligmann  reu- 
devs  Chaschchaschy  and  gives  as  Persian  and  not  Arabic. 

KoxuNiTA,  Ar.  Fleawort  {Plantago  psyllium), — Imported  firom  Persia 
and  sold  at  Ijd.  per  lb.  Bezrikatunay  Pers.  ="P8yUii  semen."  Vide 
Seligmann.  Dr.  Birdwood  refers  Buzr»k<itoonay  Ar.,  to  Plantago  Ispag- 
htdoy  which  is  known  as  Ispaghool  in  Persia  and  India  ;  whilst  in  the 
latter  coimtry  P.  psyllium  ia  called  Bartung,  under  which  name  I  have 
seen  it  from  Kangra. 

Kranfdl,  Ar.  Cloves  {CaryophyUus  aromaticus), —  Imported  from 
India  and  said  at  iOJd.  per  lb.   Karenfuly  Ar.,  of  Seligmann. 

KuBABEH  SiNi,  Ar.  Cubebs  {Piper  cubeha).  Imported  from  India. 
Sold  at  lOd.  per  lb.  Kebabey  Ar. — Piper  cubeha  of  Seligmann,  Kibabeh 
of  the  Persians,  and  Cubab-chinee  of  the  Hindoos. 

KuBKUM,  Ap,  Turmeric  {Curcuma  longa), — Imported  from  India. 
Price  4d.  per  lb.  Urukirsafr,  Ar.,  Serdi-lschubey  Pers*,  is  the  Curcuma 
longa  root  of  the  '  Liber  Fund.  Pharm.*  Dr.  Birdwood  gives  Zirsood  and 
,UrookrU8'Sefer  as  Arabic,  and  Zirdchoobeh  as  Persian,  names.  Kirkum  is 
a  Persian  word  for  Saffiron,  and  it  may  be  sometimes  applied .  as  above 
on  account  of  the  colour  of  the  powdered  rhizome. 

KuRTUM,  Ar.  Bastard  safiron  {Carthamus  tinctorius),  —  Obtained 
from  Persia  and  sold  at  l|d.  per  lb.  troy.  This  product  is  certainly  not 
the  flowers  which  are  called  Asfury  and  realise  treble  the  price,  but  the 
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seeds  (vide  Dr.  R  Seligmann  in  *  liber  Fund.  Pharm.,'  sub  "  Kurtum/*  = 
Semen  cartbami  tinctorii). 

KuzBERAH,  Ar.  Coriander  seed  {Coriandrum  sativum), — ^Native  pro- 
duce. Price  in  the  bazaars,  l}d.  per  lb.  (10  Biege  piastres  for  3lb8. 
troy).  Kitaberef  Ar.|  Kuschnis,  Pers.,  of  Seligmann,  and  Kuzeeruh^  Ar., 
of  Birdwood. 

Lauz  el  Murb,  Ar.   Bitter  abnonds  I    /  j      t  ,  .  x  _^ 

Lauz  Halw.,  At.   Sweet  almonds       J  ^ 
These  axe  of  native  produce,  and  are  sold  at  the  rate  of  7d.  per  lb.  troy. 
Vide  Dehn-lauz  supra. 

Leban,  Ar.  Benzoin  {Styrax  Benzoin), — Imported  from  India,  and 
sold  at  about  Is.  9d.  per  lb.  troy.  I  do  not  notice  "  Benzoin "  in  Dr. 
Seligmann's  work.  Olibanum  **  is  generally  regarded  as  the  Arabic 
Xe^an  or  Lohan,  Vide  Elh-el'Lahan,  Benzoin  is  called  Loohanee-Ood 
in  the  Deccan,  and  Hussee-Loohan  in  Persia. 

Ma  Lumi,  Ar.   Lime  juice. — ^Native  produce.   Price  3Jd,  per  lb. 

Mann,  Ar.  Manna. — Imported  from  Persia  and  sold  at  Is.  9d.  per 
lb.  The  brief  reference  to  this  substance  in  the  *  Liber  Fundam. 
Pharm.'  is  as  follows:  —  "Aferm,  Ar.  (Manna  Syriaca),  Ex  Syria 
advehitur  e  regibne  urbis  Bagdad.  Mannam  hedysari  virtute  sua 
SQmuleatur.^' 

Mastaki,  Ar.  Mastic  {Pistacia  lentiscus), — ^Imported  from  Con- 
stantinople. Sold  at  two  piastres  per  miscal  (about  6d.  per  oz.).  This 
is  the  Kinneh  or  Kinnoli  of  the  Persians,  according  to  Dr.  Birdwood,  and 
the  Musteka  of  the  Arabs.  A  kind  of  mastic  is  collected,  it  is  said, 
from  Pistacia  Khinjuk  and  P.  cabuUea  in  Sindh }  but  as  the  above 
product  is  imported  direct  from  Constantinople,  it  would  be  the  true 
mastic 

MuBR  Makki,  Ar.  Myrrh  (Balsamodendron  myrrka). — Obtained 
from  Mecca  and  sold  at  lO^d.  per  lb. 

Nana,  Ar.  Peppermint. — ^Native  produce.  Sold  at  3jd.  per  lb. 
See  also  Dthn  Nana. 

Ofes,  Ar.  Galls  {Quiercus  infectorius), — Obtained  from  Kurdistan 
and  sold  at  4d.  per  lb.  A/s^  Ac,  and  Masu^  Pers.,  are  given  by  Dr.  Selig- 
mann as  galls  of  Quercus  in/ectorius, 

Ofsehtin,  Ar.  Absinth  {Artemisia  «p.), — Procured  from  Persia  and 
sold  at  the  rate  of  ^  of  a  Id.  per  miscal  (=72  grains  troy).  It  isdoubtr* 
ful,  amongst  the  large  number  of  species  of  Artemisiay  to  which  of  these 
the  bazaar  product  is  to  be  referred,  in  the  absence  of  specimens  for 
examination.  In  India  the  Afsunteed  of  the  bazaars  appears  to  be  in 
part  the  produce  of  Artemisia  Indica,  Wild.,  and  in  part  A,  absinthium^  L. 

Babb  Ruind,  Ar.  Gamboge. — Imported  from  India.  Price  3s. 
per  lb.  Assara-rewund  is  given  by  Dr.  Birdwood  as  the  Arabic  and 
Persian  name  of  Gamboge. 

Rabb-es-Sus,  Ar.  Extract  of  liquorice. — Imported  frwn  Alef>po. 
Sold  at  one  piastre  per  miscal.   See  also  Asl-esSus^ 
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Rawsno,  Ar.  ,  Bhubarb. — Imported  from  Smyrna.  Sold  at  68. 
per  lb.  Riwend,  Ar.,  is  referred  by  Seligmann  to  Rheum  palmatum;  it  is 
the  Rivend'tchini  of  the  Persians,  Rewund-cheenee  of  the  Hindoos,  and 
Rawund  or  Reehass  of  the  Arabs,  according  to  Dr.  Birdwood. 

Sabr,  Ar. .  Aloes  (Aloe  Indka,  j'C.). — Procured  from  India  and  sold 
at  Is.  2d.  per  lb.  troy.  It  is  doubtful  whether  any  portion  of  this 
consists  of  Socotrine  Aloes.  Dr.  Birdwood  states  that  Sibr  and  Bol-seoh 
ar«  'the  Peisiiui,  and  Mooeunibir  the  Arabic  names  of  Aloes,  frqin 
whatever  source  derived. 

Sacmtjniya,  Ar.— Scammony,  obtained  from  Egypt,  realises  upwards 
of  a  Jd.  per  grain  (80  piastres  per  miscal).  It  is  Sekmtmia,  Ar.,  and 
Makmudehy  Pers.,  of  Seligmann.  A  spurious  Sakmuniya,  consisting  of 
coloured  rosin,  is  sold  in  the  Indian  bazaars,  and  is  really  a  bad  imitation. 

Samgh  AjiABr,  Ar.   Gum  Arabic. — Native  produce.  Price  7d.  per  lb. 

Samgh  KuRDi,  Ar.  Koordish  Gum. — ^The  produce  of  Kurdistan. 
Sold,  at  l|d.  per  lb.  I  have  at  present  no  materials  from  which  to 
determine  the  sources  of  these  gums. 

SiNBEL  ET  Tib,  Ar.  Spikenard  {Nardostachys  Jatamansi  ?),  — 
Imported  from  India.  Sold  at  2  piastres  per  miscal  (6d.  per  oz.).  Dr 
Seligmann  gives  Sumbul  as  the  Arabic  name  of  Valeriana  (Nardos- 
tachys)  Jatamansi.  There  is  another  product  from  Western  Asia, 
known  in  this  country  as  Sumbul,  which  is  very  different,  and  cannot 
be  the  above,  siuce  it  is  more  rarely  seen  in  India  than  in  England. 

Sob:apenj,  Ar.  Sagapenum. — Imported  from  India.  Sold  at  7d. 
per  lb.  Sikhinedsch,  Ar.,  of  Seligmann  ;  SugheenuJ,  Ar.,  and  Sagajioon, 
Pers.,  of  Birdwood. 

SuLiNJAN,  Ar.  ColchicunL — ^Derived  from  Egypt  and  sold  at  7d. 
per  lb.  SurindscTian,  Ar.,  Hermodactyls.  Colchieum  atUumnale  and  /rw 
tuberose  of  Seligmann.  Hermodactyls  in  India  often  contain  a  large 
proportion  of  the  kernels  of  the  curious  fruits  of  Trapa  bispinosa. 

Tamr  Hindi,  Ar.  Tamarinds  {Tamarindus  Indicus), — Imported 
from  India.   Average  price,  2Jd.  per  lb. 

Taramentin,  Ar.  Turpentine. — Obtained  from  Kurdistan,  2jd 
per  lb. 

Thum,  Ar.  Garlic  (Allium  ^aftwitm).— Native  produce.  Sold  at  1^. 
per  lb.  Sum,  Ar.,  of  Seligmann.  Dr.  Birdwood  has  given  Teriac- 
rowstyan  as  an  Arabic,  and  Seer  as  a  Persian,  synonym,  with  Tom  as  the 
Egyptian  name  of  Garlic. 

Tin,  Ar.  Figs  (Ficus  carica). — ^Native  produce.  Sold  at  3jd.  per 
lb.  Tiriy  Ar.,  Indschir,  Pers.,  Ficus  carica,  Seligmann.  The  Persian 
name  is  more  commonly  written  Unjeer,  under  which  the  Fig  is  known 
in  many  parts  of  India. 

Werd  Bbnepbheh,  Ar.  Violets. — Imported  from  Persia.  Sold  at 
Is.  2d.  per  lb.  Benefsedsck,  Ar. — Viola  odorata,  "  Optima  est  Cufica, 
tum  Ispahanica,"  Seligmann.  Birdwood  gives  Behussej  as  the  Arabic, 
and  Bana/sha  as  the  Persian,  synonym. 
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Wkbd  Khrtmi,  Ar.  Mash  melon. — ^Native  prodnee..  Price  9jfd.  per  lU 

Wkrd  Rumman,  At.  Pomegranate  flowers  {Punica  granaUm).-^ 
Native  produce.  SoW  at  3jd.  per  lb,  RummaUy  Ar.,  ajid  Nar^  Pe^rs.,  pf 
Seligmann.   KilhU  and  JRana  are  also  Arabic  names. 

WusHAK,  At.  Gum  ammoniacum  {Darma  (w;ia»om(ictt/n).— Inji- 
ported  from  Persia  and  sold  at  per  lb.  Eschdhf  Ar.,  Seligm^mL 
Sometimes  also  written  Ooshak. 

2iAFABAN,  At.  Safiiron  (Crocus  sativtis).  —  Qbtaiued  from  Persia^ 
Sold  at  4  piastres  per  miscoL  Written  Safrm,  kt.f  by  Seligmano. 
Koorkum  and  Zafran  are  given  by  Dr.  Birdwood  as  Arabic  names,  and 
Kerkum  as  the  Persian. 

21ahr  S8  Sahak,  Ar.  Cocculus  Indicus  {Anamirta  cQCfmhs^-^m- 
ported  from  India,  and  realise  3id.  per  lb.  troy.  Not  included  in  the 
*  Liber  Fund.  Pharm.' 

Zbnjkfil,  Ar.  Ginger  (Zinxiber  ojficinaU).'*^htmiQd  from  Indiet^ 
Price  Sjd.  per  lb.  Zinebed-rutbj  Ax^  and  Zinjeheelrtyr^  Pers.,  of  Dr. 
Birdwood. 


PEARL  FISHERY  OP  CEYLON. 

The  fishery  usually  takes  place  in  the  month  of  Marchy  when  the  sea 
is  calm  and  the  currents  least  per^ptible. 

The  process  is  as  follows :  The  whole  of  the  boats  assembled  are 
numbered  and  divided  into  two  squadrons,  the  red  cmd  the  blue,  each 
consisting  generally  of  sixty  or  aeyenty  boats.  The  squadrons  fish  alter^ 
nately.  Each  boat  has  its  company,  five  diving  atones,  and  two  divers 
to  each  stone.  All  the. men  are  numbered  as  well  as  ^hi^  boat,  and  in 
t&e  Kottoo  there  are  divisions  witb  corresponding  numbers,  so  that  each 
boat  knows  the  precise  spot  whepe  its  oysters  ^  to  be  4€f>osited.  • 

The  squadron  starts  usually  betweeji  eleven,  and  twelve  pimi.)  sp  as 
to  reach  the  fishing  ground  by  suarise.  The  banks  are  about  twelve 
miles  from  the  shore.  As  soon  as  the  boats  havi^  arrived,  the  signal  is 
given,  and  the  diving-stones  go  oyepr  the  side^ .  of  th^  boats  with  a  low 
rumbling  noise.  One  diver  goes  down  with  .  each.  The  other  holds  tiie 
signal  rope,  Watches  the  motions  of  his  conurade,  draws  up  first  the 
atone,  then  the  net  in  which  Hie  oystess^  aire  lodged  as :  torn  from  the 
bank,  and  then  the  diver  himsedl  EacU  pair  .^^^  div^r^  kjeep  Uieir 
oysters  separate  from  the  rest  in  lai^  Qets  or  briskets,  so  that  luck 
labour  determine  the  remuneration  of  idie  pair.  . , . .  ^ 

When  one  man  is  tired  the  other  takes  his  place  ;  but  they  do^ipqi^ 
dive  alternately,  aa  too  ma^^b.  \.\m^^w55A  lost  by  fihangijg^^u^SIf 
raan  who  has  beea.dQ^>       vsa^ts^ss^^^^^s^  ^^  J^s^t^i^^^^ 


July  1,  1864.] 


THE  TECHNOLOGIST. 


FfiARIi  FISHERY  Olf  CBTliON?  »J47 

fecc,  duri»g  wliicli  be  (either  floatsr  witliotit  apparent  exertion  <»  holds 
on  by  a  rope>  descends  again,  and  repeats  the  process,  until  he  requires 
rest,  when  he  takes  his  tnm  on  board.  This  continues  without  inter- 
ruption for  six  hours.  Indeed,  the  stimulus  of  self-interest  brought  to 
bear  upon  all  Is  so  great,  that  as  the  time  approaches  for  striking  work, 
the  efforts  of  the  men  increase,  and  there  is  never  so  much  activity  as 
when  the  heat  is  most  intense,  the  sky  without  a  cloud,  the  sun  glaring' 
frightfully,  and  the  sea  like  molten  lead.  At  last  the  second  gUn  is 
fired ;  every  stone  goes  down  simultaneously  for  one  more  haul,  and  then 
every  hand  is  employed  in  making  sail,  and  every  boat  has  her  head  to 
the  shore. 

The  Adigar  (a  native  head-man  stationed  at  Manaar,  who  is  allowed 
a  boat  With  five  stones  as  his  share  of  the  fishery)  acts  as  coinmodore. 

As  the  boats  reach  the  beach  they  let  go  their  anchors  opposite  the 
Government  ^^^Kottoo,*^  the  first  arrivals  getting  the  best  places. 

Each  boat  «wings  upon  her  antAior,  with  her  stem  to  the  shore,  and 
in  an  instant  the  divers  are  in  the  water,  and  each  pair  carries  the 
results  of  its  day's  work  to  the  Kottoo.  Then  they  divide  the  oysters 
into  four  heaps.  In  two  hours  the  whole  of  the  seventy-five  boats  are 
imloaded,  unless  delayed  by  coatgagy  winds;  'Bte:  divers'  share  removed, 
and  the  three-fourths  belonging  to  Government  left  in  the  Kottoo, 
divided  into  heaps  of  1,000  each,  the  doors  are  locked,  guards  stationed, 
and  everything  is  in  readiikes»  Ibr-the  Gutcherry  sale. 

This  system  appears  peculiarly  well  suited  to  the  country  and  to  the 
objects  in  view,  by  bringing  to  bear  upon  the  daily  resolts  of  the  fishery 
the  largest  amount  of  private  interests  and  the  smalkst  amoftmt  ef 
Government  control.  No  man  could  be  forced  into  doing  what  the 
divers  do  voluntarily.  No  fixed  payment  would  induce  them  to  dive  as 
often  in  the  day,  or  to  unload  their  boats  with  equal  dispatch. 

The  revenue  derived  from  the  pearl  fishery  is  of  a  very  uncertain  and 
preearioofi  nature.  The  Dutch  had  no  fishery  for  twenty-seven  yeazs*-^ 
from  1768  to  1796,  and  they  were  equally  unsucceasful  from  173fi  till 
1746.  From  1883  to  1854  there  was  no  fisheiry  at  all.  But  the  scien- 
tific inquiries  recently  made  led  to  the  conclusion  that  the  pearl  oyster 
may  possibly  be  brought  within  the  domain  of  piscicuhuxe. 

The  pearl  fishery  of  1859  was,  as  regards  results,  the  most  successful 
that  has  taken  place  since  the  fiis^ries  were  resumed  in  1656.  It  realised 
^,2161  This  great  increase  in  the  selling  power'  of  the  oysters  was 
owing  to  the  profit,  which  eouM  not  have  been  less  than  300  per  cent., 
made  by  the  speculators  in  1658.  The  fame  of  this  brought  all  India 
into  the  field  as  competitors.  Money  was  as  plentiful  as  buyers ;  and 
the  same  aystm  which  avenged  XL  19b.  a  thousand  in  1858,  in  1859 
produced  an  average  of  41. 10s.,  the  highest  rate  paid  being  no  less,  than 
SI,  8s.  There  is  no  reason  to  doubt  that  even  at  these  high  prices  large 
profits  were  made. 

Captain  Pritehard  describes  ^e  fishery  of  1860  in  the  following  terms ; 


THE  TECHNOLOGIST.  [July  1,  1864. 


548  SILK  TRADE  OF  BEtBOTTT. 

"  The  most  prominent  feature  connected  witli  thifif  fisfiery  Sis' been 
the  unprecedentedly  high  prices  given  for  the  oysters ;  those  of  the 
North  Modregan  having  sold  at  rates  varying  from  156^  io  H6J  rnpecS 
per  1,000  (for  8,726?.  18s.),  and  the  oysters  of  th^  sonth-cast  Modregan 
at  180  to  92  rupees  (for  27,954Z.  14s.).  Circumstances  generally  facvoured 
this  result.  But  the  principal  causes  were,  that  the  oysters  themselves 
had  yielded  a  most  valuable  out-turn,  and  that  there  exists  now  a  very 
great  demand  for  pearls  in  the  various  markets  of  India  and  China. 
The  following  statement  shows  the  result  of  this  pearl  fishery  from 
1865  to  1863 : 


Years. 

No.  of  Oystefs  fished 
for  GovenfinMxt 

Avera^  Price 
per  1,000. 

Total 
Produce. 

1865 
1856 
1857 
1858 
1869 
1860 

6,0J2,108 
Nil. 
24,380,308 
12,35»,049 
6,891,649 
2,733^964 

^   «<  d. 
2   4  0 

0  16  8* 

1  19  0 
4  10  0 

la  4,  0 

£  8. 

30,922  0 

20,550  15 
24,120  0 
48^16  19 
36>681  12 

There  was  no  ftfihery  in  1861  and  1862.  The  annnal  expenditure 
incurred  by  the  Gov^minent  fo*  the  fishery  is  about  4j(^00& 


SILK  TRADE  OF  BEYROUT. 

That  there  is  not  much  to  see  at  Beyront  is  a  fact  which  will 
be  corroborated  by  everyone  who  has  had  the  ill-fortune  to  spend  a 
summer  there — as  was  the  lot  of  the  writer  of  this  article.  One  visit 
will  suffice  to  perfectly  explore  the  dark,  straggling  bazaars.  One  excur- 
sion to  the  Dog  River  serves  to  make  the  scene  of  the  conflict  between 
the  Druses  and  Maronites  familiar  to  the  tourist.  Nor  will  the  Damas- 
cus Road  present  any  greater  attraction.  The  extensive  m^ufacture  of 
silk,  however,  in  and  near  Beyrout,  renders  it  easy  to  acquire  a  know- 
ledge of  the  processes  by  which  the  raw  material  is  snccessAiUy  tmns- 
formed  from  the  cocoon  t>o  the  costly  fabric  for  exportation,  and  finally 
into  the  robe  de  hal  In  June  (the  laying  season)  the  silkwonn-moths 
deposit  their  eggs.  These  the  Syrian  peasants  carefully  collect  and  store 
in  bags,  which  are  sewed  through  at  regular  distances  to  prevent  the 
lower  eggs  being  crushed  by  the  superincumbent  weight.  When  all  the 
eggs,  so  insignificant  in  appearance,  so  valuable  in  reality,  have  been 
safely  stored  in  the  manner  described,  the  bags  are  sent  from  B^^ut 
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to^the  moontaiBS  in  ordei  to  prevent  their  being  hatched  too  soon,  the 
climate  of  the  moBntainons  parts  of  the  country  being  colder.  The 
stored  bags  thus  lematn  at  a  comparatively  low  temperature  until  the 
month  of  April  in  the  following  year,  when  the  owners  cause  them  to 
be  sent  back  to  Beyrout   Care  is  now  taken  to  subject  the  eggs  to  a 
temperature  considerably  higher  than  that  in  which  they  have  passed 
the  winter  ;  and,  as  it  is  desired  that  the  hatching  should  not  take  place 
until  the  young  leaves  of  the  mulberry-trees  have  appeared,  artificial 
heat  is  so  r^iilated  in  its  application  as  to  produce  the  silkworms 
immediately  after  the  food  so  necessary  for  their  support  has  presented 
itsell   The  peiiod  of  time  regarded  as  the  hatching  season  varies  from 
five  days  to  fifteen.   Aa  soon  as  the  newly-hatched  silkworms  are  able 
to  adhere  to  the  mulberry-leaves,  they  sae  plentifully  supplied  with 
them,  and  placed  on  broad  stone  trays  for  the  space  of  twenty  days. 
After  a  period  of  ten  days  has  elapsed  the  silkworms  cease  to  feed,  and 
a  marked  pause  emsues,  and  is  followed  by  another  ten  days'  feeding 
and  a  second  pause.  The  worms  having  now    twice  fasted,"  as  it  is 
called,  the  trays  are  removed  to  the  open  air,  and  placed  on  shelves  one 
above  another ;  here  they  xemain  twenty-five  days,  and  at  the  expira- 
tion of  this  term  the  worms  begin  to  make  the  cocoon  or  oval  ball  of 
sUk,  the  completion  of  which  occupies  some  fifteen  days  more.  When 
the  eocoons  are  completed,  it  is  usual  to  select  such  insects  as  are 
intended  for  stoe^  and  destroy  the  remainder  by  smoke  without  delay, 
lest  the  worm,  or  rather  chrysalis,  should,  as  would  be  the  case  in  a 
further  space  of  five  or  six  days,  become  a  moth  and  proceed  to  lay 
eggs,  in  which  case  the  cocoons  would  be  comparatively  valueless. 

Leaving  aside  those  preserved  as  stock — a  comparatively  small  pro- 
portion— let  us  now  return  to  the  silkworms  that  are  sacrificed  by  being 
smoked  to  death  for  the  sake  of  the  cocoon.  The  cocoon,  once  the  house 
now  the  coffin  of  the  silkworm,  becomes,  after  its  tenant  has  been 
smothered,  a  marketable  article^  and  ia  sold  by  the  poorer  rearers 
to  their  richer  neighbours.  The  price  varies  from  4s.  to  6s.  per  oke 
(«  2|lbs.),  according  to  the  quality  of  the  silk.  To  produce  an  oke  of 
fine  silk,  some  10  or  11  okes  of  cocoons  will  be  required,  and  its  value 
will  be  from  350  to  400  piastres  (a  piastre  =  2d.).  Coarse  silk  is  not 
worth  more  than  from  170  to  2L0  piastres. 

Having  now  conducted  the  reader  through  the  mazes  of  hatching, 
feedingj  and  cocoon-making,  as  well  as  the  sale  of  the  raw  material,  we 
must  now  repair  to  one  of  the  reeling-sheds,  of  which  there  are  so 
many  in  the  vicinity  of  Beyrout.  The  creaking  sound  of  rudely-con- 
structed wooden  machinery,  of  great  size,  at  once  attracts  the  notice  of 
visitors,  and  on  entering  the  hut  from  whence  the  sound  proceeds  a 
huge,  lumbering  wooden  whed  may  be  seen  in  motion.  This  wheel  is 
fed  by  a  man  or  woman  from  a  mass  of  silk  of  a  light  straw-colour, 
the  thread  passing  from  the  feeder's*  hand  to  the  wheel  being  scarcely 
thicker  than  one  fibre  of  the  sUk.   The  vicinity  of  the  reeling-sheds  is 
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cMily  diseovered,  imlapendently  of  the  Moise,  by  thfe  pi<e6ente  of  a  vBiy 
peculiar  odour  ariBin)^  from  the  boiling  of  the  cocoons  over  a  fire,  in 
order  to  detach  the  fibre  of  silk.  This  process  must  lh«t  be  perfomied 
ere  the  ftbre-silk  can  be  used  as  feeding  for  the  rerrolving  wheel,  the 
diameter  of  which  is  usually  ten  or  twelve  feet  in  size. 

Tlio  colour  of  the  silk  when  wound  round  Ihe^  whed  becomes  some- 
what deeper,  and  exhibits  a  glossiness  not  so  obsfefvilble  before.  The' 
more  extensive  manufactories,  of  which  ttierfe  fe  one  sotoe"  two  miles* 
ride  from  Beyrout,  have  many  eauldrons,  and  also  'many  'Wheels.  In 
one  there  are  as  many  as  600  hands  employed.  Aftei^the  silk,  in  almost 
fibre-fineness,  has  been  all  wound  around  the  wheel,  it  Is  remote  and 
doubled  up  into  hanks,  and  taken  to  the  houses  of  the  dyets,  where  it 
B»y  next  be  seen  steeping  in  large  oauldroni^  until  the  dfe  has 
thoroughly  pervaded  it ;  the  silk  is  then  wrung  out  and  dried,  and 
finally  removed  to  the  bazaars  for  sale,  or  else^as  is*  the  ^  case  with  a 
great  portion — exported.  H^dlooms  are  the  oidy  wi^iivittg  machines^ 
in  use  in  Syria.  ...... 


TRADE  OF  CENTBAL  ASIA. 

The  common  manufactures  comprise  inferior  sabres,  glassj  delf, 
coarse  cloths  of  goats*  hair  called  kurk,  and  of  camels*  hair  called  htirah- 
shuiri,  which  are  made  into  cloaks  and  exported  to  TtitkistlUi  and  Piersia. 
A  coarser  fabric  is  used  for  nomad  tents.  Cotton  cloths  are  woven  fot 
shirts  and  trousers.  Sheepskins  with  the  wool  on  a^e  iskilftdly  pre-" 
pared  and  embroidered  at  Elbul,  and  s^t  all  over  Central  Asia. 
Metals,  Bukhara  silk  goods,  cloth,  muslins,  woollens,  and  cottons,  prin- 
cipally of  European  manufacture,  are  amotigftt  the  cMef  imports. 
General  Ferrier  states  that  fowling-pieces,  watches,  delf,  cutleiy, 
spectacles,  rich  and  heavy  silk  goods,  woollens  or  cottons  for  turbains, 
and  sashes  for  the  waist,  paper,  and  sugar  mijght  be  ofFei^ed  f<»  sale  with 
advantage. 

The  mulberry  is  largely  grown  for  rearing  silkworms. 

About  ten  days  or  a  fortnight  after  the  mulbefry-trees  put  forth  th^r 
leaves,  the  eggs  of  the  silkworms  are  removed  f^om  the  piace  where 
they  had  been  preserved  during  the  winter,  and  being  Wrapped  in  a 
cloth  are  carried  against  the  naked  breast,  or  still  dtener  under  th^' 
aiinpit.  Three  or  five  days  are  quite  sufficient  for  tiie  little  inseet  to  be 
hatched.  They  are  then  placed  in  a  vessel,  and  fed  with  the  lems 
^thered  from  the  mulberry ;  after  ten  days,  the  wonns,  aecoicGi^  to 
the  expression  of  the  Buklo&cto^,  19!!X\tl\a  ^3^ot  tin^Mg' 
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proceas  ^yecy  ten.  d^tys  until  the  tiai^  it  lMegixv^  te  spin  the  co^oo&« 
Wheo^these  Are  finidbed^  the  worm:  iasi^a  ia  destroyed  by  expesing  the 
oQcoou  to  the  of  the  euQ.-  That  done,  the  Bokhirian^  pcooeed  to 
reel  a€  the  silk  threads. 

The  quality  of  t)ie  silk  of  Biakh^ra  ia  aBWsh  infeiior  to  that  of  China) 
and  even  to  the  French  and  X40pil)ajrd  {silksi  as  .well  in  colput:  as.iathe 
softness  of  the  thread.  >  . 

The  txade  carried  on  by  the  Totai^  merchants  at  Seaipalatindc  with 
the  Kirghiz  tribes  is  thus  described  by  Atkwaon^ — 

They  snpply  them  with  silk  4rease8)  tea,  jBfUsins^,  a39id  ^rpoden.  howls, 
from  China  ;  kbUata  of  piinteid<^UcoQ»  frojEn  EUiokaad ;  Eossian  haidr. 
ware,  iron,  ^pper,  leathery  ior.whieh  th^t  receivB  in  exchange  hUoX 
and  grey  foxskins,  horsesi  oxen,  and^  sheep.  The  horses  and  oxen  axfdt 
driven  intp  Eastern  Siberia  to  the  4i^rent  gold  mines^  Qt^  of .  thefle^ 
Tatar  .traders  told  me  that  he  imported  5O,00Q  horned  cattle  into.  Siberju^ 
annually ;  and  these,  are  chiefly  consnmed  B|t  th^  jgold  ^lines.  I  have 
met  the  Kirghiz,  with  herds  of  from  3,000  to  4,000  oxe^,  WOO  mi«le» 
from  their  homes,  and  500  from  their  destination.  When  the  cattle  are 
delivered  at  the  mines,  the  men  remain  a  few  days  and  then  start  on 
their  return— a  very  long  yide.  TheirjQamey  hoine  is  by  the  post  as  far 
as  Semipalatinsk,  and  then  to  their  hovels  in  the  steppe  on  horseback. 
The  sheep  are  driven  acrose  fhe  steppe  to  Petropavalosk,  on  the  fron* 
tier  of  Siberia,  and  thence  to  Ekaterineburg,  where  they  are  killed,  and 
their  fat  melted  down  into  tallow.  More  than  1,000,000  sheep  are 
brought  from  the  Kirghiz  steppe,  yearly,  which  are  disposed  of  in  this 
manner.  The  whole  of  the.  tallow  was  (till  within  the  last  five  years) 
forwarded  to  Europe.;  now  the  bulk  is  converted  into  steadbae  at  the 
laige  works  near  Ekaterineburg.  This  .establishment  supplies  aU  Siberia 
with  candles,  besides  sending  a  great  quantity  into  Bussia." 

Entertained  in  the  steppe  by  a  chief,  Mr,  Atkinson  observed  ^*  the 
ground  inside  the  dwelling  covered  with  Bukhara  carpets.  Tea,  dried 
apricots,  and  raisins  formed  the  refreshments^  together  with  boiled, 
mutton,  served  up  on  a  wooden  tray  with  boiled  rioe.  The  chief  wore 
a  Chinese  silk  khilat  of  varied  colours,  a  &ae  shawl  round  his  waist,  a 
brpwn  conical  cap  turned  up  at  the  sides,  and  a  pair  of  green  leather, 
boots,  with  overshoes  or  slippers." 

The  summer  costoma  of  both  men  and  wonaen  consists  of  two, 
sometimes  of  three^  silk  or  cotton  khilats  (long  dressing  gowns). 

Opium-smoking  is  prevalent.  The  drug  is  sold  by  the  Tatar  mer- 
chants for  its  weight  in  silver.  Before  the  caravans  reach  the  town  of 
Kulja  (Ila)  and  Khoubachak  they^  are  met  by  Chinese,  who  purchase 
their  whole  stock,  paying  for  it  in  silver,  and  these  men  smuggle  the 
opium  into  the  towns. 

In  the  province.of  Khutan,  grain,,  vegetables,  and  fruit  abound.  The 
mulberry  flourishes^  and  furnishes  sustenance  to  the  silkworm,  which 
ifl  Teiy  generally  reared.  Horsey,  yaks,  and  sheep  are  numerous,  and 
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the  fleeGes.4>l  tbe  shawl  ^oaU  are  equal  to  thooe  jo£  Ghaii^tiiaBL  Th^ 
manuiactaies  compnae  woollen  Qamlets,  cottoB%  and  silka^  and  the 
silk  fabrics  are  cdebrated.  - 

Baw  silki  hott  white  and  jellpw,  is  first  taken  to  Bokhfoii^  where 
it  is  dyed.  It  is  then  purchased  hj  Nogai  trader^  and.  carxied  to 
Tarioua  parts  of  KuBsia. 

The  chief  article  of  trade  in  Khutan  and  Ladakh  consists  of  the 
fleece  beneath  the  undercoat  of  tj^e  hair  of  thesh^wlgoats  ;  it  is  icut  csnc^ 
a  year  ;  the  wool  picked  out  is  s^t  to  Ejashmir,  b^t  the  haix  i^rUxade 
into  ropes,  coarse  sacks>  and  blankets  ;  fifter  the  hair  of  the  goat;  h^ 
been  cut  short  with  a  knife  in  the  direction  of  its  growth^  or  from  the 
head  towards  the  tail^  a  sort  of  comb  is  pa^ed  in  the  Jifeyerse  direction, 
and  bnngS;  away  the  finer  y^ol  almoft  unmixed  with  the  coarse  hair  ; 
if  not  shorn  as  the  sun^mer  eonunences,  the  aninaals  theniisel^es  rub  off 
the  wooL 

Moorcroft  (volume  ii,  page  347)  mentions  that "  by  ancieait  custom 
and  engagements,  the  export  of  the  wool  is  exclusively  confined  to 
Kashmir,  and  all  attempts  to  convey  it  to  other  countries  are  punished 
by  confiscation.  In  Uke  manner  it  is  considered  illegal  in  Eodokh  and 
Chan-than  to  allow  a  trade  in  sh^iwl  ^ool  except  through  Ladakh ;  and 
in  the  latter  country  considerable  impediments  are .  opposed  to  the 
traffic  in  wool  from  Yarkand,  although  it  is  of  superior,  quality  and 
cheapness.''  But  in  these  days  a  good  deal  of  shawl  wool  is  brought  by 
different  paths  on  sheep  to  Bampur,  and  sent  from  thence  to  the  Kash- 
mir colonies  in  the  Punjab. 

The  goats  axe  found  domesticated  all  over  the  mountainous  country 
of  Western  Thibet,  particularly  in  the  provinces  of  Ladakh,  Bodokh, 
and  Garoo.  Chan-than  is  the  name  given  to  the  elevated  plateaux, 
where  innumerable  flocks  are  pastured,  and  which  the  following  descrip- 
tion will  exemplify 

"  The  valley  of  Bupshu  (in  Ladakh)  varies  in  breadth,  and  occa- 
sionally expands  into  a  broad  plain,  but  in  general  it  is. not  more  than 
600  to  700  paces  in  breadth.  The  hills  ,  on  eith|er, side,  were  covered  on 
the  12th  of  June  with  the  winter's  snow,  and  w^  h^d  occasional  iaUs  of 
hail  and  snow  in  the  plain.  The  soil  of  the  latter  was  at  first  loose 
clay,  and  afterwards  consisted  chiefly  of  micaceous  sand,  scattered  over 
with  stones,  and  thinly  patched  with  stunted  fuxze ;  several  rivulets 
crossed  it,  and  in  their  beds  and  on  their  banks  a  small  quantity  of 
grass  was  growing,  which  affords  pasturage  to  the  flocks  of  the  shepherds 
of  the  more  exposed  districts.  Near  our  encampment,  a  chamx)a,  or 
shepherd  and  his  famQy,  had  encamped,  and  several  other  tents  were 
near ;  the  tents  are  pi  ragged  black  blanket^  about  four  feet  high,  and 
open  all  along  the  top.  Their  interior  is  furnished  usually  with 
abundance  of  dirty  sheep  and  goat  skins^  some  sewed  into  coats  ;  two 
or  three  iron  pots,  and  one  or  two  of  brass  or  copper  ;  some  iron 
spoons,  a  chum  for  tea,  not  for  butter,  and  scone  wooden  milk  pails 
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The  rest  of  the  shepherd's  eqtdpment  is  carried  about  his  person,  as  his- 
teacup,  pipe,  tobacco  pouch,  chakmak,  or  flint  and  linder,  knives,  and 
a  small  spoon,  with  several  needles."* 

The  home  manufactures  of  Ladakh  consist  of  coarse  blankets  and 
woollens,  and  of  black  mohair  tents,  from  the  hair  of  yaks.  But  Le  ia 
also  the  entrepot  of  a  considerable  trade  between  the  countries  around 
it.  Shawl  wool  of  the  finest  sort  is  now  imported  from  Yarkand,  as 
well  as  Chanthan.  Brick  tea,  in  square  lumps  of  81bs.  weight,  is  brought 
by  caravans  from  L'hassa.  Borax,  received  from  Puga,  is  refined  at 
Kulu  and  Chamba,  and  bought  by  the  silversmiths  and  braziers  from 
the  plains  ;  sulphur  and  black  salt  are  imported  from  Chan-than  ; 
charas,  tobacco,  felts,  steel,  Russiin  leather,  brocades,  and  boots  from 
Yarkand  ;  opium  and  red  goat-skins  pass  through  from  the  British  ter- 
ritory to  Yarkand ;  shawls  and  saffron  from  Kashmir ;  chintzes  and 
copper  tinned  vessels  from  the  Punjab. 

The  people  of  the  north  are  active  traders,  proceeding  to  for 
charas,  and  to  Gardokh  for  shawl  wool,  giving  in  exchange  mone}'^^ 
clothes,  and  spices.  The  moimtain  paths  are  Scarcely  practicable  for 
laden  mules,  and  merchandise  is  carried  chiefly  on  the  backs  of  sheep 
and  goats.  An  annual  fair  is  held  in  November  at  the  capital,  Ramplir, 
on  the  Sutlej.  The  town  is  of  some  importance,  as  the  point  where  the 
commercial  routes  from  14,  Gardokh,  and  Simla  meet,  and  also  as  a  seat 
of  the  pashmina  manufacture.  In  1840  the  value  of  pashm  imported 
was  valued  by  Cunningham  at  about  90,000  rupees. 

The  Government  agency  established  at  Kotgurh  in  1820  was  in- 
tended to  encourage  the  export  of  shawl  wool  to  the  British  territory, 
whence  it  was  sent  to  England  to  be  manufactured.  In  exchange,  small 
quantities  of  copper,  steel,  chintzes,  and  woollens  were  bartered.  The 
jwoject  did  not  succeed,  and  was  abandoned.  Since  that  time  extensive 
manufactories  have  arisen  in  the  Puiyab  itself,  and  compete  with  those 
of  Kashmir  for  the  supply  of  pashm. 

Silk  is  produced  in  the  western  parts  of  the  country,  and  great 
quantities  are  exported  from  Bukhara  for  the  Indian  markets. 

Wool  obtained  from  the  fat-tailed  variety  of  sheep  is  used  in  the 
manufacture  of  cloths  and  carpets,  and  also  exported  to  India.  KiLat 
and  the  surrounding  country  produces  sheep's  wool  in  great  abundance. 
It  is  a  remark  of  Bumes  "  that  our  early  commercial  connexion  with 
the  countries  on  the  Indus  was  sought  to  find  vent  for  British  woollens, 
while  the  existing  trade  is  almost  confined  to  cottons  ;  and  this  is  the 
more  singular,  as  there  is  good  reason  to  believe  that  in  return  for  those 
cottons  we  shall  shortly  receive  raw  wool  from  the  countries  pf  the 
.  Indus."   This  anticipation  has  now  been  completely  fulfilled. 

At  different  times  colonies  of  Kashmiris  have  emigrated  and  settled 
in  the  British  dominions,  where  they  pursue  the  manufacture  of 
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fihawls.  They  are  to  be  found  iti  (^nsidetablfe  numbers  'afe  Amifitear 
and  Nnrpur,  sis  well  as  at  Ludi^ah,  Tfloknatii^  and  Jsilalptir  ;  *  btU^th^- 
shawls  made  at  these  places  ate  inftrior  to  those  Of  '  Eashfakir.  %e 
value  of  shawls  sold  at  the  annual  auction  in  London  is  TCpottied  td 
have  risen  from  105,000?.  ih  1850  to  264,586?.  in  1B60.  A  teinjiiOrary 
depression  has  resulted  from  increased  prodttcfion,  repetition  ol*  the  some 
patterns,  and  inferior  work. 

The  interests  of  the  Maharaja  and'  hii^  manufacturers  B.te  identified' 
in  the  endeavour  to  retain  the'  monopoly  of  thii  shawl-wbol ;  conse- 
quently none  of  the  Tfirfani  wool  from  Yarkand,  which  is  the  finest^  is 
allowed  to  pass  into  British  territory,  which  is  entirely  sup>plied  front 
Chan-than. 

It  is  probable  that  on  the  whole  the  demand  for  shawl-wool  has  of 
late  years  much  increased.  Native  accounts  represent  that  the  u*  of 
the  Ttirfani  wool  has  arisen  within  the  last  quarter  of  a  century.  It  is 
evidently  of  the  highest  importance  that  the  supply  of  the  t^iw  material 
of  the  exquisite  manufacture  peculiar  to  Kashmir  and  the  Punjab  shofild 
be  effectually  facilitated  and  protected.  There  is  no  doubt  that  it  in 
inexhaustible  ;  and  it  is  impossible  not  to  admire  the  felicittJus  conjuno- 
tion  in  the  same  region  of  a  natural  product  so  Valuable  and  bi  work- 
men so  artistic. 

The  shawl-goat  thrives  in  Spiti,  though  the  wool  is  not  reckoned 
equsd  to  that  of  Ohan-than.  The  Maharaja  was,  In  1847,  excused  from 
rendering  shawl-goats  under  the  stipulation  of  the  treaty,  in  consequence 
of  the  animals  dying  at  Dhurmsala,  where  they  were  kept  It  is  appre- 
hended that  sufficient  pasturage  for  any  large  number  could  not  be  found 
in  Spiti. 

The  mountain  paths  between  Hampur  and  Spiti  are  so  precipitous 
that  sheep,  more  sure-footed  than  larger  beasts,  ate  commonly  used  to 
carry  burthens  of  from  16  to  20  lbs.  ^The  sheep  are  driven  from 
village  to  village  with  the  wooron,  and  as  the  required  quantity  is  cut 
from  their  backs,  they  are  laden  with  the  grain  which  is  received  in 
exchange,  and  which,  when  the  fleece  is  all  disposed  of,'  is  carried  into 
Chinese  Tartary  and  sold  at  a  profitable  rate.**  *  It  is  the  custom  few 
the  shepherds  of  Chumurti  to  give  an  order  while  the  crops  are  yet 
green,  and  on  the  ground,  for  any  amount  of  grain  they  may  Tequire, 
which,  when  the  crop  is  ripe,  is  stored  up  by  the  cultivator  until  the 
summer  of  the  ensuing  year,  when  the  shepherd  arrives  with  his  flock, 
gives  the  wool  in  exchange,  and  receives  his  grain,  whteh  he  puts  into 
small  bags,  and  drives  back  his  flock  thus  ladferi.^  f  ''Miany  of  these 
sheep  were  formerly  purchased  by  the  British  Government,  by  an"  agent 
appointed  for  that  purpose  at  Kotgurh,  but  the  speculation  wa^  abaa- 

*  "Journal  of  a  Trip  into  Kunawur,"  by  Captain  Hutton.   'Journal  Asiatic 
Society,'  Part  I.,  p.  192. 
T  Ibid,  p,  498. 


Jtot  1,  1864.]  THE  TECHNOLOGIST. 


TQLUQE  09  ASIA.  555 

cbne^ '  A  difficulty  esdsted  in  iodacmg  the  Tartars  to  sell  to  the  Bdtish 
agentjy  they^pEefexring  to  tcadB  with  the  people  of  the  higher  tracta.  At 
present  the  Tartars  would  gladly  supply  any  amount  required.  Had 
tlue  ageoti  instead  of  remaining  in.  the  lower  hills,  paid  an  annual  visit 
Tartery,  and  purchased  his  wool  directly  from  the  shepherds  them- 
selves, instead  of  taking  it  from  the  hands  of  the  traders,  he  would  not 
only  have  procured  a  better,  "but  a  cheaper  article.  The  speculator  would 
not  probably  be  allowed  to  enter  the  country  under  the  protection  of 
Chinai  bat  he  might  with  ease  and  safety  eveiy  summer  repair  to  Hung- 
Vttng  or  to  Spiti,  where  the  Chinese  shepherds  would  not  fail  to  meet 
iom  by  appointment^  and  furnish  any^  quantity  of  wool  he  might  have 
ordered  in  the  preceding  year.  He  would  thus  be  able  to  select  his  own 
fleece,  and  see  it  shorn  before  him.  For  carriage  it  would  be  necessary 
to  purchase  a  lai^e  flock  of  sheep,  which  during  the  winter  season 
would  find  an  abundant  pasture  in.  the  lower  tracts,  or  even  in  the 
plains,  and  in  the  summer  or  rainy  season  would  be  roaming  over  the 
grassy  tracts  of  the  upper  hills*  With  the  flock  might  be  taken  flour, 
grain,  salt,  iron,  ghee,  butter,  cloth,  sugar,  and  other  articles  iu  demand 
among  the  people."  * 

In  the  commodities  brought  from  Yarkand  there  has  of  late  years 
been  an  increase  of  shawl-wool.  This  is  the  produce  of  the  Kara- 
koram,  Pimir,  and  Maz^t  or  Mastau  mountains,  of  which  Captain  H. 
Strachey  remarks — "  Mr.  Wood's  description  of  Badakhshau  and  Pamir 
presents  &  remarkable  likeness  to  a  province  of  the  Indian  Himalaya 
(such  as  K,unawur),  communicating  by  a  valley  gorge  (as  that  of  Tsotso) 
with  a  Thibetan  upland  (like  Btipshti).  On  both  the  summits  we  have 
15,000  feet  lakes  embedded  in  19,000  feet  mountains,  with  the  same 
zoology  of  domestic  yak  and  wild  sheep,  and  the  l^irghiz  even  is  cousin- 
german  of  the  Champa  of  Nari.''  Moorcroft  reports  that  the  fleeces  of 
the  «hawl  goats  of  Khutan  are  at  least  equal  to  those  of  Ladakh.  The 
Pashm  from  Yarkand,  known  as  Turfani  and  Khuchari,  is  of  the  finest 
description,  and  is  entirely  consumed  in  the  manufacture  of  the  best 
shawls  in  the  Maharaja's  territories.  It  has  there  to  a  certain  extent 
superseded  the  Ohan-than  wool,  which  is  less  fine.  It  is  stated 
that  the  ajrt  of  cleaning  the  raw  wool  has  only  been  communicated  to 
the  Yarkandis  since  the  Dogra  conquest  of  Ladakh  ;  hence  the  increased 
export. 

The  shawl  trade  of  Amritsar  bears  the  highest  value,  and  the  profits 
.seem  to  be  equally  divided  between  the  Maharaja's  and  our  own  terri- 
tory. It  might  be  thought  impossible  for  the  manufacturers  of  Kashmir, 
.  who  have  to  pay  not  only  a  heavy  stamp  duty  on  their  shawls,  but  also 
a  customs'  duty  on  export,  to  compete  ,  with  the  free  industry  of  the 
looms  in  the  Punjab,  but  the  fact  is  that  the  fabrics  of  the  valley  have 

•  **  Journal  of  a  Trip  into  Kunawur,"  by  Captain  Button.    '  Journal  Asiatic 
Society,*  Part  I.,  pp.  600-502. 
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as  yet  retained  the  preference  of  European  purchaaera.  It  is  said  that 
the  weavers  in  Kashmir  are  more  skilfal,  their  wages  lower,  and  the  water 
and  air  of  Kashmir  conservative  of  the  brilliancy  of  the  dyes  and  the 
softness  of  the  wool ;  and  it  is  certain  that  the  genuine  Kashmir  shawls 
far  surpass  those  made  in  the  Punjab,  both  in  beauty  of  design  and 
fineness  of  texture.  But,  on  the  other  hand,  it  does  not  appear  that  the 
manufacturers  in  the  Punjab  have  directed  their  efforts  to  the  fabricar 
tion  of  chefs  cToRuvre.  They  have  as  yet  found  it  more  profitable  to  pro- 
duce a  number  of  coarse  shawls.  It  is  in  evidence  that  the  quantity  of 
shawl-goats'  wool  imported  into  Amritsar  has  for  several  years  past 
decreased.  In  its  stead  sheep's  wool  from  Kirman,  in  Persia,  has  been 
lai'gely  introduced  into  the  manufacture  of  shawls.  This  wool  is  fine  of 
its  kind,  and  long  in  the  staple.  It  is  much  more  easily  and  quickly 
worked  than  the  more  delicate  goat-wool.  It  is  largely  used  in  Persia 
in  the  fabrication  of  jamewarsy  which  have  superseded  the  use  of 
Kashmir  shawls  in  that  country.  Being  more  or  less  mixed  up  by  the 
Punjab  weavers  with  the  genuine  pushm,  inexperienced  persons  have 
some  difficulty  in  detecting  the  inferiority  of  the  shawls  made  from  it, 
particularly  before  they  are  washed,  though  the  greater  weight  and 
coarseness  may  raise  suspicion ;  and  it  was  only  in  the  year  1861  that 
the  decided  distaste  of  the  English  merchants  was  manifested.  At  the 
last  auctions  there  was  a  fall  of  from  30  to  50  per  cent,  in  the  prices 
realized  ;  and  the  loss  thus  caused  will  probably  lead  to  a  greater  use  of 
goat's  wool  in  the  better  kind  of  shawls. 

The  silk  trade  is  third  in  point  of  value,  being  nearly  200,000/.  This 
is  an  important  branch  of  manufacture  at  Amritsar,  and  still  more  so  at 
Lahore  and  Mooltan  ;  the  raw  silk  being  imported  from  Kokand,  Buk- 
hara, Balkh,  Khulm,  Akhcha,  Shibberghaum,  Andkho,  and  Kashmir ; 
from  Saidabad,  Moorshedabad,  Bampoor  Baolia,  and  Eadhanagri  in 
Bengal ;  and  from  China,  via  Bombay.  No  silk  has  been  imported  from 
Khutan  for  the  last  four  or  five  years.  The  raw  silk  is  sent  from 
Amritsar  to  all  parts  of  the  Punjab  for  manufacture.  Silk  fabrics  to  the 
value  of  three  lakhs  are  manufactured  at  Amritsar.  Those  imported 
from  Europe^  Lahore,  Bukh&ra,  Bengal,  and  Benares,  are  rated  at  4,000/.| 
3,600/.,  8,500/.,  and  2,500/.  respectively. 

Raw  silk  is  the  great  staple  import  by  way  of  Kabul,  and  pushmina 
fabrics  from  Kashmir ;  and  these  items  exceed  half  the  value  of  the 
trade  of  both  countries.  Nearly  one  lakh's  worth  of  fine  wool  comes 
from  Bukhara  by  way  of  Kabul ;  about  the  same  value  of  dried  fruits, 
half  a  lakh's  worth  of  madder,  a  quarter  of  a  lakh  of  drugs  and  spices, 
together  with  a  few  bales  of  Bukhara  silk  cloths  ;  gold  thread  from 
Bussia,  and  a  little  saffix)n  from  Persia. 
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